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GLOSSARY OF TERMS 

Analysis of Covarlance— A statistical test of the difference between two adjusted means. The adjustments are 
based on a linear relationship with a confounding variable. 

Centroid— Geometric centre. The 'centre of gravity' of an irregularly shaped area. 

Chi-square— A statistic used in testing the difference between the distribution of frequencies in discrete categories 
for two or more independent samples. 

Collodion— A liquid that dries rapidly to form a plastic 'skin'. 

Discrete — Separate, distinct. 

Epidemiology— Study of the distribution and determinants of disease in the community setting. 

p.test- A statistical test of the equality of two variances. 

Geometric Mean— The retransformed mean of a logarithmically transformed variable. The best measure of the 
centrum of a positively skewed distribution. 

Histogram— A form of graphic presentation of frequency Distributions, bars are drawn over the class intervals with 
areas proportional to the frequencies of the classes. 

Lancet— A short, flat needle used to make a small wound in the finger, in order to obtain a 'micro* sample. 

Macro — Venous (10 ml) Blood sampling method. 

Micro — Pinprick (100 microlitres) Blood sampling method. 

Multiple Regression — Statistical method of determining the best relationship between one variable and a set of 
others. 

Natural Logarithm— The exponent of the power to which e, "the natural number" (2.718 . . .) must be raised in or- 
der to be equal to a given number. 

Nominal Roll— List of persons tested by City of Toronto. 

Phytotoxicology— Study of pollution damage to plant life. 

Standard deviation— A measure of the scatter of a set of data. The square-root of the average of the squared devia- 
tions from ihe mean. 

T-test—Generally a statistical method comparing a sample estimate with the population value but specifically in this 
report it is used to compare the differences between means 

Universal Transverse Mercator— System of geographic measurement similar to latitude and longitude, but ex- 
pressed metrically. 
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SUMMARY AND CONCLUSIONS 



Summary 

Between May, 1973 and November, 1974 some 7,000 
people living close to three Toronto lead processing 
plants, or in a specially designated 'control' area, had 
blood samples taken for analysis of lead content. 

Around tfie lead plants 194 persons (3.2% of the 6,1 10 
tested) were found to have blood lead concentrations of 
40 or more micrograms per 100 ml. In the Control Area 
the corresponding number was three (0.3% of the 982 
tested). 

Individuals with a high reading were interviewed 
along with other persons living in the same house who 
had had blood tests; the house was inspected and sam- 
ples of paint, dust, tap water, etc. taken for analysis of 
lead content. The same procedure was followed in a 
neighboring house, thus providing an approximately 
equal number of 'match controls', and also in 133 ran- 
domly selected houses in the control area. 

Mean blood lead levels as well as the proportion of 
tested individuals showing elevated blood lead levels 
decreased with increasing distance from the lead plants. 
Regression analysis also indicated a statistically 
significant relationship between blood lead levels and 
distance from the plants, and this' persisted even when 
other variables such as age and sex were taken into ac- 
count. 

When subdivided into males and females, children (0- 
14) and adults (15-1-), there were some inconsistencies. 
Thus, the decrease of blood lead with distance was sta- 
tistically highly significant in some groups but in others 
failed to achieve statistical significance. In particular, 
adult female? showed httle evidence of excessive ab- 
sorption, with only six readings over 40 (0.5% of the 1,- 
255 tested) in the three plant areas. 

Correlations between blood lead levels and concen- 
trations of lead in topsoil were, in general, similar to 
those seen between blood lead levels and distance. In 
general, children who lived in an area where the soil 
lead level is greater than 1.000 ppm have statistically 
significantly higher mean blood lead levels than do 
children who live in areas where the soil lead level is less 
than 600 ppm. 



Examination of the personal and environmental data 
in the high, match and control houses did not reveal any 
coincidental gradients of non-industrial sources of lead 
with distance from the three plants. 

There was little or no evidence that household dust 
was a major pathway of lead absorption in the high 
cases, indeed the only potential source of lead that 
showed consistent and 'biologically plausible' 
differences between high, match and control houses was 
soil. 

There was some evidence that poor housekeeping and 
hygiene as well as flaking paint and plaster were more 
frequently reported in high houses than in match 
houses. 

Unfortunately, suitable data on suspended particu- 
late (respirable) lead were not available in sufficient de- 
tail to permit analysis. Lead in dustfall. sampled at 
seven stations, showed high correlation with lead in top- 
soil (0-5 cm) and in subsoil (5-10 cm). Analyses in this 
report have shown a strong relationship between blood 
lead levels and soil lead levels, but the relation of dust- 
fall to distance or blood lead levels could not be ana- 
lyzed because of the small number of dustfall sampling 
stations. Consequently, the relative importance of cur- 
rent (dustfall) to historic (soil) lead levels in the present 
situation cannot be established. 



Conclusions 

On the basis of this study it is clear that people living 
near the three plants studied have an increased risk of 
acquiring an elevated concentration of lead in their 
blood. 

It is not possible to distinguish clearly between the 
various possible pathways by which lead has reached 
affected individuals, however exterior sources of lead 
such as dustfall and soil rather than interior sources 
such as paint, water or housedust would seem to be 
mainly responsible for blood lead elevations in the three 
plant areas. 
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CHAPTER 1 
BACKGROUND 



1 .1 Working Group on Lead 

The Ontaiio Government's Ministry of the Environ- 
ment set up the Working Group on Lead in 1973. Its 
objectives were to assess the data collected on lead lev- 
els near lead processing plants, and to assess the effects 
of these levels on pubhc health — and then to recom- 
mend appropriate courses of action to be taken by the 
Ministry of the Environment. 

In August, 1974, the Working Group prepared an in- 
terim report — 'Studies of the Relationship of Environ- 
mental Lead Levels on Human Lead Intake' — which 
dealt largely with the data on environmental lead levels 
around five Toronto lead processing plants. 

After noting that the five plants considered in its re- 
port "have contributed, and still are contributing to lead 
contamination of the environment in excess of the de- 
gree of contamination found in urban areas due to other 
industrial sources", the Working Group went on to 
make 14 recommendations (see Appendix I A). 



computer input — and the computer file formed the ma- 
terial for analysis by the Task Force. 

A large part of the work of this Task Force was 
related to verifying and merging data from these two 
sources — blood lead determinations and epidemiologi- 
cal data. 

While a preliminary analysis of the blood lead data 
was given in the Working Group's interim report, a 
more thorough and detailed analysis was performed in 
an attempt to confirm or deny the gradient of blood 
leads with distance from the plants reported previously. 
Analyses were also carried out to determine whether 
gradients found in blood lead levels were parallel to gra- 
dients in lead levels found in paint, water or elsewhere 
in the environment. Further analyses were to be per- 
formed if gradients were confirmed and found not to be 
artifacts, in order to determine whether or not there was 
any indication of the pathways by which lead reached 
the humans tested. 



1 .2 Lead data Analysis Task Force 

As a continuation of the Working Group on Lead's ac- 
tivities, a fcrmalized Task Force was set up in early 
1975 consisting of some members of the Working 
Group on Lead, as well as representatives from the city 
of Toronto department of Public Health and from the 
University of Toronto. The Task Force began its work 
in April, 1975, under the chairmanship of Dr. Gordon 
Martin, Executive Director of the Ontario Ministry of 
Health's Community Health Division. The specific 
terms of reference of the Task Force are shown in 
Appendix IB. 

The principal objective of the Task Force was to 
produce this report on the relationship between blood 
lead levels and environmental data in an attempt to de- 
termine the pathways by which environmental lead 
reached individuals found to have elevated blood leads 
in these surveys. To do this, the Task Force used data 
accumulated from surveys conducted by the City of To- 
ronto Department of Public Health. 

These data, which included both personal and envi- 
ronmental information, were subsequently adapted for 



1 .3 Other Activities Related to Lead in 
the Environment in Ontario 

Soon after the Working Group on Lead delivered its re- 
port to the Minister of the Environment, another report 
on lead was presented (in October, 1974) to the Minister 
of Health. 

This second report, titled 'Effect on Human Health of 
Lead from the Environment' was prepared and submit- 
ted by a committee chaired by Dr. H. Rocke 
Robertson*. 

The Environmental Hearing Board, an independent 
body created by the Ministry of the Environment in 
April, 1972 was authorized and directed in November, 
1974 by Order-in-Council "to hold public hearings re- 
garding the report ... by the Working Group on Lead, 
and the report ... by the Committee to Inquire into and 
Report upon the Eff"ect on Human Health of Lead from 
the Environment". 

The Board began its series of public tribunals on the 
topic of lead in December, 1974, since which time it has 
heard testimony from physicians, psychologists and en- 
vironmentalists as well as from representatives of lead 
companies and members of the public. 



♦Committee to Inquire into and Report upon the Effect on Human 
Health of Lead from the Environment, D.A. Chant. FA. DeMarco. 
and H.R. Roberison, October 29, 1974, Ministry of Health, Province 
of Ontario. 



CHAPTER 2 
SAMPLING PROGRAM 



In September, 1972 the Ministry of the Environment re- 
ceived a complaint from a resident of Niagara Street 
that dust from Toronto Refiners and Smelters (TRS) 
was falling on his backyard table. 

The dust was analyzed and, since 3.2% by weight was 
found to be lead, the complainant and his family were 
offered analyses of their blood lead levels to better as- 
sess any hazard to their health from the lead in the fam- 
ily's envirtinment. The results of these analyses showed 
that some family members had elevated blood lead lev- 
els, a fact which prompted further sampling of neigh- 
bors and, as further elevated lead levels were found, 
representatives of the Ministry of Health discussed the 
situation with the Medical Officer of Health of the 
Local Board of Health of the City of Toronto. 

The Medical Officer of Health then conducted further 
blood lead sampling in the TRS area, and this enlarged 
sampling program showed a further small number of el- 
evated bd lead levels. Because there were other lead 
plants in the City of Toronto it was considered that the 
results obtained from the blood lead sampling program 
around TRS justified extending similar programs to res- 
idents in the area of the other lead plants. 

Accordingly, the City used as its sites for sampling 
and study three Toronto locations in which lead plants 
were located, and one Control Area. 

The environmental and blood lead data which would 
be eventually analyzed by computer came from the four 
geographic locations mentioned, and were collected 
over a two year period. 



2.1 History of Blood Sampling Program 

The City started its blood sampling program in Septem- 
ber. 1972, in an area of Toronto in which one of the 
three lead processing operations, Toronto Refiners and 
Smelters, was located. 

Sampling in this area was done on a house-to-house 
basis; in the other three locations special clinics were set 
up. 

Physicians, aided by public health nurses with prior 
instruction, took 10 ml. venous blood (macro) samples 
from 28 people in this initial test, following it up with 
samples from a further 28 people in March, 1973. 

In May. 1973, the blood sampling process was 
stepped up considerably with 263 samples being col- 
lected over a six-day period: on this occasion, so that 
the techniques could be compared, the pin 
prick — micro — method (100 mcl) was used as well as 
the 10 ml. (macro) sample on approximately 190 of the 
participants (see Appendix 2A}. Young children under- 



went only micro testing. 

In the same month, as the result of a request from a 
local residents' association, a further 42 micro samples 
were taken by Dr. D. Parkinson, a member of the staff 
of Toronto's Hospital for Sick Children, again with the 
aid of public health nurses. 

Through the summer and early fall of 1974, further 
sampling yielded, by the end of September of that year, 
atotalof 7 19 micro tests in the TRS area. 

In the Canada Metal area there was again considera- 
ble community support spearheaded by the residents' 
association. The residents' association alerted public in- 
terest in lead-related matters by holding discussion 
meetings, distributing printed information and provid- 
ing some marshalling and organizational help during 
sampling operations at various local schools. 

Letters (see Appendix 2B) were sent out to parents in 
the area drawing attention to the fact that "there ap- 
pears to be a higher than usual content of lead in the 
soil" in the neighborhood, and asking parental consent 
"to take a few drops of blood from a finger prick of your 
child to test for lead". Most such letters were signed by 
the school principal and by the deputy medical officer 
of health for the City of Toronto. 

The letters also stressed that anyone of any age could 
take part in the sampling procedure — not just the child- 
ren in the school in which tests were being done, al- 
though the overwhelming majority of samples came 
from schoolchildren. 

In any event, 2,584 blood samples were taken in the 
Canada Metal area between October, 1973 and Novem- 
ber, 1974. Pubhc health nurses performed the actual 
blood sampling procedure. 

By the time testing got underway in the area where 
the Prestolite factory was situated, the local residents' 
associations were able to distribute a flyer (see Appendix 
2C) containing the information that "tests conducted 
near two other lead producing factories show that some 
residents have abnormally high blood lead levels". After 
noting that "there seems to be cause for concern, (but) 
... not cause for alarm" the flyer goes on to describe the 
testing process and the clinic locations and times. 

The first clinic to be held in the Prestolite area was 
also announced in a Toronto Department of Public 
Health form letter which, like the ones distributed in the 
other areas, briefly described the reasons for the blood 
lead survey, invited anyone who wanted to take part in 
the testing to do so, and advised that test results would 
be made available to each participant by mail. 

In all, 5,039 samples were taken in the Prestolite area 
between December, 1973 and November, 1974. 

The Control Area selected was contiguous to the 
Canada Metal zone, and the same nurses conducted 



sampling in both areas. A total of 1,379 blood samples 
were taken in the Control Area between January and 
August, 1974. 



2.2 Blood Sampling Procedural Details 

The clinic testing program in the schools entailed not 
only the approval of appropriate school boards, and 
written consent from parents of children to be tested, 
but also a set of procedural details (see Appendix 2D). 
This was disseminated by the divisional office of the 
City's public health department and included informa- 
tion about pre-test meetings with school and commu- 
nity representatives, physical accommodation for test- 
ing, the necessary supplies, the sampling routine, staff 
requirements, recording mechanisms and follow-up. 

Appended to this document was a set of diagrams on 
the collection of blood samples for lead analysis pre- 
pared by the U.S. Department of Health, Education 
and Welfare's Childhood Lead Poisoning Control 
Branch (see Appendix 2D). 

An indication of the City of Toronto document's 
comprehensiveness is its section on Supplies. These are 
listed as: Micro testing kits, including alcohol swab, lan- 
cet and gauze square; blood lead data forms; bandaid 
pachettes; collodion; nominal rolls for checking partici- 
pants; hand-washing supplies; plastic sheets to protect 
tables; lab coats for physicians and nurses; scissors; 
large desk for clerical staff", and half a dozen other items 
down to the number of chairs and wastepaper baskets 
that would be needed. 

The actual lest procedure was as follows: a commu- 
nity volunteer called the pupils to the testing room with 
their teacher; pupils washed their hands which were 
then inspected; the teacher handed each pupil the 
signed parental consent form which the pupil then 
passed on to the tester. 

The nominal roll was then completed for each person 
to be tested — surname, forename, sex, age, address, tele- 
phone number, and language spoken. Following this, 
the individual's name was handwritten on a label which 
was then attached to the outside of a test tube contain- 
ing separate capillaries for the two micro blood samples. 

The nurse then thoroughly cleaned the tip of each in- 
dividual's finger with an alcohol-soaked cotton-wool 
swab, grasped the finger firmly and made a swift 'pin- 
prick' incision using a sharp, disposable lancet. The 
drop of blood that welled up above the wound was al- 
lowed to run into the first and then the second capillary 
tubes, care being taken to ensure that no bubbles en- 
tered the tubes, and that the blood was not allowed to 
run past the volume marks. Both capillaries were then 
capped and placed inside the large, labelled tube. (Note: 
The capillary tubes were not marked in any way to indicate 
which was first and which was second.) 

At some of the early clinics a collodion 'skin' was ap- 
plied to the finger before making the incision. This was 
to protect the blood against possible contamination by 
dirt on the finger. However, it was found that this proce- 
dure was not superior to vigorous cleaning of the finger, 
and it was therefore discontinued. 

The tubes were finally placed sequentially in boxes of 



50 for testing by ESA (Environmental Sciences Associ- 
ates, Inc., Burlington, Mass.) Laboratories; each tube 
bearing its sample number, the name, address, age and 
sex of the person tested, and a space to record lab re- 
sults. 

The nurses doing the testing were themselves tested 
for competence in handling the sampling procedure be- 
fore embarking on the clinic program. This was done on 
a cross-check basis in which nurses A and B tested 
Nurse C; B and C tested A and so on. 

After analyzing the blood samples, ESA Laboratories 
sent the results to the City of Toronto's Department of 
Health. 

Results which were well over 40 meg were phoned di- 
rectly to the City's public health department. The de- 
partment advised people with readings of 40 meg or 
over to see their private physician or to consult the Hos- 
pital for Sick Children for follow-up study. 

After processing (see Ch. 4) the results were then dis- 
tributed to district offices of the City of Toronto's De- 
partment of Public Health and to the City printing 
department so all participants could be informed of 
their blood lead levels. 

A letter to participants (see Appendix 2E) thanked 
them for their co-operation in the survey, noted the in- 
dividual's blood lead level, and concluded by stating 
that: "In surveys by the Ontario Government, the blood 
lead levels, in meg per 1(X) ml., of most people tested 
were in the following ranges: rural residents — from 5 to 
15; city residents — from 5 to 30". 

Persons with blood lead levels from 30 to 39 meg/ 100 
mis were advised to have a repeat blood test at the next 
clinic testing session. 

A copy of the printout, with names and addresses de- 
leted, was sent to the Ontario Ministry of Health. 



2.3 'Epidemiological' Questionnaire Part 
One (Personal) 

Initial results suggested a relationship between high 
blood lead levels and proximity to lead operations; 
however, it was recognized that there are other environ- 
mental and personal factors that might affect the blood 
lead level. These were investigated in a study conducted 
in parallel with medical follow-up of the individuals 
with high blood lead levels. 

Part One of the epidemiological survey began in 
June, 1973, and was conducted by public health nurses 
visiting those houses whose occupants had already un- 
dergone blood testing and were found to have high val- 
ues. 

The nurses completed questionnaires for all such 
members of a household, and this was done on a per- 
sonal interview basis that entailed evening visits to 
houses where one or more residents worked during the 
daytime. The completed forms were then sent to the 
Deputy Medical Officer of Health for the City of To- 
ronto. 

The forms themselves evolved during the period of 
the survey (see Appendix IF): to the original (June, 
1973) version were added questions on the quality of 
housekeeping, and on gasoline sniffing (November. 
1973): on smoking (December, 1973); on the type of 
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heating used, and whether the house had a backyard 
(January, 1974). 

In June, 1974, a number of further additions were 
made, and the questionnaire, in its final form, (see Ap- 
pendix 2G) was adapted for computer input. 

The nurses who visited homes to complete Part One 
of the epidemiological questionnaire were employed in 
district oflkes of the City of Toronto's Department of 
Public Health whose Division of Public Health Nursing 
was issued with written instructions on general proce- 
dures for the Lead Investigation Program. 

The purpose of the home visits was not only to com- 
plete the Part One questionnaire but also to discuss with 
the family the blood test results, to advise the family 
that a public health inspector would also be visiting to 
conduct Part Two of the epidemiological survey ques- 
tionnaire, and to discuss recommended follow-up pro- 
cedures, if any. 

In general, the nurses made prior appointments for 
their visits; before leaving, they gave out a copy of the 
Department of Health's pamphlet Worried About Lead? 
(see Appendix 2H) which provided advice about protect- 
ing the fam ily from the dangers of excessive lead intake 
and described the early symptoms of lead poisoning. 

The firsi epidemiology Part One survey was con- 
ducted in the Toronto Refiners and Smelters (TRS) area 
starting in June, 1973; when the Canada Metal (CM) 
area was surveyed, nurses who had worked in the TRS 
Area assisted and there was similar personnel co- 
operation from the CM Area to the Prestolite (Pr) and 
Control areas (CA). 

Survey results in the first three areas were transcribed 
to forms that had not been designed for computer proc- 
essing; later, this information was retranscribed to the 
computer form. All surveys in the Control Area used 
the final v«:rsion of this form — the one designed for 
computer use. 



2.4 'Epidemiological' Questionnaire Part 
Two (Household) 

Part Two of the epidemiological survey was carried out 
by public health inspectors from the Department of 
Public Health's Food Control and Sanitation Division. 

There were 41 inspectors who, trained by their super- 
visors in the collection of household samples and the 
completion of questionnaires, worked in pairs — one 
filling out the forms while the other took samples of 
dust, paint, water, soil. etc. 

The forms they used developed through three phases: 
the original, used in surveys of some 30 to 40 houses in 
the TRS area in July, 1973 was simply a half sheet of 



paper; the second form, developed in November, 1973, 
was a more detailed version of the first, and was used in 
surveys of 200-300 houses. It was a two-page question- 
naire that required information about plaster and vege- 
tation in addition to the dust and paint samples re- 
quired to complete the original form; the third, and 
even more detailed, questionnaire was designed for 
computer input, and was used from August, 1 974. 

In fact, before the inspectors were issued with this 
third and final form, they each received a 15-page guide 
to its completion (see Chapter 7). The guide explains the 
various definitions and codes used in sampling. The in- 
spectors were also given a set of procedures for the ac- 
tual survey process clarifying some of the prerequisites 
to filling out the 42-point questionnare: for example, the 
necessity of getting permission for the survey of each 
house from a responsible occupant or owner. 

In addition to surveying each household containing 
one or more persons with a blood lead of 40 mcg/lCX) 
ml or more, the health department personnel carried out 
the same procedure on nearby houses in which no ele- 
vated blood leads had been found. These 'matched con- 
trol' houses were selected mainly on the basis of their 
proximity to the 'case' houses and of similarity in age, 
state of repair, etc. Where there was more than one con- 
trol house to choose from, priority was given to the 
house containing a child or adult of similar age to the 
'case'. At the other extreme, there were a few situations 
in which several 'case' houses were clustered together, 
and it was not possible to obtain an equal number of 
'matched control' houses within a reasonable distance. 
The total numbers of 'case' and 'matched control' 
houses were therefore not exactly the same in each area. 

In the Control Area, one or more persons had been 
tested from approximately 400 houses, but there were 
only three instances in which a blood lead of 40 
mcg/100 ml was found. Detailed 'epidemiological' sur- 
veys were carried out on these houses, and on 150 of the 
houses in which blood levels of less than 40 mcg/100 ml 
had been found. The 150 houses were selected in such a 
way as to yield a reasonably well-balanced sample of 
the entire Control Area. This was done by marking the 
location of the 400 tested houses on a large-scale city 
map, and (following a deliberately randomised proce- 
dure), selecting an appropriate number of houses from 
gagh city block. 

The 3,799 samples of dust and paint, etc. collected 
during the courwe of the household surveys were ana- 
lyzed at the laboratory of the Ontario Ministry of 
Health. Soil and water samples (totalling 1,211) were 
analyzed al the laboratory of the Ontario Ministry of 
the Environment. 

As the results of the analyses came in, they were 
added to the data already recorded for each household. 
All unusually high or unusually low results were queried 
before being finally accepted. 



CHAPTER 3 
ANALYTICAL TECHNIQUES 



All blood lead level determinations made in this study 
used a micro sampling and analysis system developed 
by Environmental Science Associates of Boston, Mass. 

The method of blood taking is described in Chapter 2 
and Appendix 2D- When it arrives at the lab, the sam- 
ple is blown out of the capillary lube into a numbered 
20 mm digestion cell. The capillary is then rinsed with 
two sequential aliquots of 100 /il. of de-ionized water 
and blown out with nitrogen each time. An aliquot of 
300 /il. of a mixture of 24:24:1 HNO,:HC104:H:S04 is 
then added to the sample in the 20 mm digestion tube. 
A group of samples is placed on a hot plate and allowed 
to digest tc a colorless state in 20 minutes. Aluminum 
dikes are then placed around the digestion racks and the 
samples art: digested to dryness in approximately 50 to 
60 minutes. The samples are then reconstituted with 4.5 
cc of de-ionized water and analyzed using the method 
of anodic stripping voltammetry. 

The total system error, including sampling, prepara- 
tion and analysis is ±3.75 mcg/100 mis at the 40 
meg/ 100 mis blood lead level. A more complete de- 
scription of the systems appears in a report to the Lab 
Directors' C'onference on Pediatric Lead Poisoning, De- 
partment of Health, Education and Welfare, (August 
23, 1974) titled A total system and quality control proce- 
dure for mtcro blood lead analysis by anodic stripping 
voltammetry by Matson, Griffin and Sapienza. 

Soil samples collected for this study were prepared by 
the Phytotoxicology Laboratory and analyzed by the 
Air Quality Laboratory both of the Ministry of the En- 
vironment. 

After delivery to the lab, the soil samples were air 
dried for 48 hours, then coarsely screened to remove or- 
ganic material, gravel and other debris. The samples 
were then pulverized in a porcelain mortar and pestle 
and sieved through an 80 mesh screen into screw-top 
glass jars. For chemical analysis of lead content, ap- 
proximately one gram of soil was weighed into a 50 ml 
beaker, and 5 ml of nitric and perchloric acid (4:1) were 
added. The acids were gently boiled on a hot plate for 
several hours until nearly dry. The residue was cooled, 
diluted with water and filtered into a 25 ml volumetric 
beaker. Volume was adjusted to 25 ml with water, and 
the lead concentration of this solution was read on a 
Perkm-Elmer Model 403 Atomic Absorption Spectro- 
photometer by use of appropriate standards. 

The soil analysis technique provides lead level deter- 
minations which are accurate within ± 10 per cent. 

Water samples in this study were analyzed by the 
Laboratory Services Branch of the Ministry of the Envi- 
ronment. These samples were preserved with sufficient 
high purity nitric acid to keep the pH below 1, and 
stored in plastic containers. Analysis was by flameless 



atomic absorption spectrophotometry with simultane- 
ous background correction to eliminate possible inter- 
ferences. This method provides lead level determination 
with a precision of ± 10 per cent. 

If samples are found to have a lead concentration of 
30 ppb or higher, they are corroborated by a second me- 
thod: 200 mis of sample is preconcentrated to 50 ml (af- 
ter adding 5 ml HNO^) and the concentrate analyzed by 
AAS with simultaneous background corrections. 

Agreement on such samples, between FAAS and pre- 
concentration AAS, is within ± 10 per cent. 

All water samples that are part of drinking water pro- 
grams are further checked by the corroborative testing 
of every tenth sample by anodic stripping voltammetry. 
Conditions of the ASV system are similar to those em- 
ployed for blood analyses except that no sample prepa- 
ration is required. The agreement between ASV and 
FAAS is better than 10 per cent in the 1-50 ppb range. 

Household paint and dust samples collected by the 
City of Toronto were analyzed by the Occupational 
Health Laboratories of the Ministry of Health. 

Ten milligrams of the .sample is weighed out and 
placed in a 150 ml beaker to which 10 ml of nitric acid 
is added. After covering the beaker with a watchglass, it 
is heated to just below boiling point, until the sample 
dissolves or disintegrates (in approximately two to three 
hours). When the sample is dissolved or disintegrated 
the watchglass is removed and the solution allowed to 
evaporate almost to dryness. The sample is then made 
up to 100 ml with the addition of 1 per cent nitric acid. 
The solution is allowed to settle and filtered if necessary 
and is then analyzed by aspiration into the flame of an 
atomig absorption spectrophotometer equipped with 
simultaneouw background correction at a wavelength 
of 217.5 millimicrons. 

The instrumentation provides lead level determina- 
tions with a precision of ±0.02 per cent at lead levels of 
I per cent, and ±0.2 per cent at lead levels of 10 per 
cent. 

The dustfall samples were analyzed for lead by the 
Air Quality Laboratory, 

The sample as collected in the dustfall jar is swilled 
out with water and poured through filter paper. The de- 
posit on the filter is dried out and weighed. This deposit 
IS dissolved in 5 ml of 1 : 1 hydrochloric acid: water solu- 
tion and heated until only 2 ml of the solution remains. 
Another 10 ml of distilled water is added and the solu- 
tion heated for a further 10 minutes. The solution is al- 
lowed to cool and then water is added to make 15 ml of 
solution. This solution is analyzed by atomic absorption 
spectrophotometry to determine the lead content. 

The analysis technique provides lead level determina- 
tion which are accurate within ± 4 per cent. 



CHAPTER 4 
DATA PROCESSING 



4.1 Creation of Data Files 



4.1 .1 Blood and Epidemiology Data 

Using typewriter terminals linked directly to mag- 
netic disc storage, the City of Toronto transferred all of 
its accumulated lead data to the computer. 

So far as the blood samples were concerned there 
were two separate inputs: the data from the nominal 
roll and the laboratory results themselves. 

Nominal roll data, programmed through an IBM 
Time Sharing Option package program, included name, 
age. address and sex. The computerized information 
was then checked against the original handwritten nom- 
inal rolls, and changes, additions and deletions made 
where necessary — and before laboratory results were 
keyed in. 

As the blood lead levels were received from ESA lab- 
oratories ths operators keyed these into the nominal 
rolls for each clinic date, after checking that sequences 
of names and test results matched. Where discrepancies 
were found the computer flagged them, and the opera- 
tors made the corrections by referring again to the origi- 
nal nominal roll. 

Having aligned the name, address, age and sex of 
each person seen on a given clinic date with that indi- 
vidual's blood lead level, the computer then stored all of 
this information along with the following coding: for 
blood lead levels below 30 meg/ 100 ml: 1 for levels be- 
tween 30 and 39; 2 for 40 meg or above: 3 for no aver- 
age result due to both the capillary tubes having been 
broken; 4 where there was a variation in the two read- 
ings of more than 17 meg*; and 5 where there was only 
a single capillary reading. 

A slightly different approach was taken for the To- 
ronto Refiners and Smelters area which required an ex- 
tra transcription. Here, the lab results were transcribed 
onto sheets listing information contained on the nomi- 
nal roll and then keyed through a computer terminal 
onto magnetic disc. 

The data were then subjected to close scrutiny to 
check their validity: for example, did the street and 
house number actually exist in the City of Toronto? 
This was verilied by referencing a computerized disk file 
with all streets on it. Then, clinic dates were checked, 
and finally, the blood values themselves. There were 
generally twc blood values for each participant. Pro- 
vided that the difference between the two values was 
not more than 16 meg per !00 ml. the values were aver- 
aged and the average became the accepted blood value. 

•Original ESA rjcommendalion 17 meg— subsequently lowered on 
ESA suggestion to 16 meg. 



After the computer printouts had recorded each par- 
ticipant's surname, age, street, and blood lead level, the 
Chief Clerk of the Public Health Depi. undertook fur- 
ther checking of the data. He ensured, for instance, that 
sex matched forename; he checked that surnames listed 
for any given address were consistent both in sequence 
and in spelling. Whenever he ran into doubtful informa- 
tion, this was double checked against the nominal roll, 
the parental consent forms, the telephone directory — or 
by phoning the family directly. Any corrections were 
made in red marker on the printout and re-keyed into 
the terminal, which produced a revised printout that 
was also checked for its accuracy. 

To this information was added the individual's postal 
code, and batches of the final computerized results were 
subjected to clerical scrutiny as a further test of accu- 
racy. 

As each new batch of results for a particular clinic 
dale was considered 'clean' it was merged with similarly 
scrutinized and corrected data from previously-held 
clinics; however, despite this merging, computer storage 
still allowed for retrieval of any given record by clinic 
date. 

The next computer operation was to determine, for 
each record listing a house within the city limits, its 
unique UTM (universal transverse mercator) grid co- 
ordinate from a street and address computer file main- 
tained by the City. 

People who were tested on more than one occasion 
(such as those whose initial readings were over 30 meg) 
had their second and subsequent results added to their 
initial file entry. 

The computer input process for the epidemiological 
surveys (Parts One and Two) also used the IBM Time 
Sharing Option package and involved three separate 
keying operations. 

The tapes carrying blood data were then merged with 
epidemiological (Part One) tapes, and a hsting prod- 
uced showing cases where: 1) There was an 'epidemio- 
logical' report for a house for which there was no blood 
test data; 2) a person's age differed by more than two 
years between the dates of the blood test and the epide- 
miological questionnaire; or 3) there was a sex 
difference in reports on records with the same name. 

Following this listing, each house listed on the final 
merged tape was given a second identification number 
so that a separate tape — on which names and addresses 
had been eliminated — could be provided to the Govern- 
ment of Ontario. 

After the City of Toronto had merged blood lead re- 



suits and epidemiological (Part One) data, the Lead 
Data Analysis Task Force merged all three segments of 
the study — blood, epidemiological (Part One) and epi- 
demiological (Part Two). 



4.1 .2 Phytotoxicology and Air Quality Data 

The Task Force developed computerized storage and 
retrieval for the phytotoxicology (soil and vegetation) 
data; air quality (and meteorology) data were extracted 
from the existing Ministry of the Environment compu- 
terized data bank. 

There were two separate collections of 'phyto' 
samples — in June and October, 1974 — for the Canada 
Metal, Toronto Refiners and Prestolite areas; and one 
only, in October, for the Control Area. 

There were three different categories of samples: 
these were from tree and shrub foliage, from grass and 
from soil. The first two groups were tested either in 
washed or unwashed form, and the third group (soil) in 
unwashed form only. There were two separate types of 
soil sample — those taken from a depth of 0-5 cm., and 
those from 5-10 cm., although both were taken with the 
same auger. 



4.2 Data File Editing and Verification 



4.2.1 Data Editing 

As described in section 4,1, several built-in checks 
were incorporated into the data processing so that error 
would be minimal. Everything keyed into the computer 
was double-checked: for example, before being put on 
tape, items such as whether blood data had been 
matched to the correct individual were scrutinized, and 
corrected if necessary. Information on the epidemiologi- 
cal (Part One) questionnaire went onto a separate file 
and was merged with blood data. 

When the Task Force received the two completed 
tapes — blood and epidemiological (Part One), and epi- 
demiological (Part Two) — this material went through 
three checking processes: the first was for internal con- 
sistency, such as that on the blood and epidemiological 
tapes the sex of any given respondent was the same on 
each ... or that the age given corresponded to the birth- 
date of any person interviewed; the second type of edit 
process was designed to ensure that answers to specific 
questions made sense: for instance, a response of over 
24 to a question about how many hours a day the inter- 
viewee spends at home obviously needed investigation, 
as did replies in which the number of years of residence 
at a particular address came to more than the age of the 
person interviewed; the third type of edit was a range 
check: laboratory results that appeared to be far out of 
range were further scrutinized to see whether they had 
been properly transcribed, or whether the sample type 
was the correct one for a given reading. 

After all errors had been corrected, the two tapes 
were merged using 12-digit identification codes supplied 
by the City of Toronto. The merged tape was further 



edited, and the data cross-checked between the two 
files. For example, the question about whether there was 
a lead worker in the house had been asked on Parts One 
and Two of the 'epidemiological' questionnaire, and the 
answers on each were verified to ensure that they were 
the same. 

At this stage the merged tape was considered to be 
sufficiently accurate for use in the final data analysis. 



4.2.2 Data Verification 

The verification process consisted of ensuring that 
data on file were identical to the information on the 
original field forms. Since the final file contained in- 
formation from a variety of different sources, the tran- 
scription of each source had to be checked separately. 
This still left a possible margin of error since the origi- 
nal information might have been wrongly recorded by 
the interviewer. 

The Task Force designed and executed a verification 
plan in which 180 of the approximately 8,000 first blood 
tests on cumputer records were checked against the 
ESA laboratory reports. The rate of error was 2.8 per 
cent. 

Typically, errors were that results for one individual 
were attributed to another. However, it should be noted 
that it is very unlikely that any high values would have 
been wrongly ascribed since persons with readings over 
40 were contacted personally, as well as by computer- 
generated form letter. 

Then, 60 of approximately 1,200 epidemiological Part 
One questionnaires were randomly selected, and 
checked for transcription accuracy. The error rate was 
two per cent. Typical errors were: 1) 'No' reported as 
*no answer'; 2) *No" reported as a 'yes'; 3) A complete 
form not transcribed. 

Finally, of the total of about 500 houses surveyed in 
the epidemiological Part Two survey, 50 were selected 
and the questionnaire segment checked in the same 
manner, the original field records being compared with 
the final computer record. Here, the error rate was 
found to be less than one per cent. Typical errors were: 
I) A 'no' reported as a 'yes'; 2) A 'yes' reported as a 
'no'. 

The sampling section of the epidemiological Part Two 
survey was checked against the lab reports and had an 
error rate of some two per cent, and generally such er- 
rors related to wrongly-placed decimal points or to in- 
accurate coding of sample type. etc. 

In addition to the original 50 houses, a further 25 
were checked to discern whether the house intbrmation 
was matched to the right people during the merging of 
the tapes. No errors were found in this merging. 



4.3 Computer Analysis Techniques and 
Procedures 

Throughout the analysis of lead data a whole range of 
tabulation and graphic techniques, basic statistics (T- 
tests and Chi-squares) and such techniques as mul- 
tiple regressions and analyses of covariance were used. 
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Since the data base was so large and complex (ap- 
proximately 1 million separate pieces of information) 
computer analysis was obviously necessary. Most of this 
analysis utilized the Ontario Government's IBM 360- 
158 equipment at the Queen's Park (Toronto) Comput- 
ing Centre. 

Most of the statistical analysis was done using the 
well-established Statistical Package for the Social 
Sciences — a simple, convenient, flexible programming 
system developed at Stanford University, As well as 
providing a detailed set of procedures for data transfor- 
mation and file manipulation, SPSS offers .the re- 
searcher a large number of statistical routines com- 
monly used in the social sciences. The SPSS system has 
been updated several times since its introduction in 
1965. 

As well as using this system, the computer operations 
staff handling the programming of lead data for the 
Task Force developed various custom programs tai- 
lored specificially to this particular body of information. 
For example, they wrote programs for statistical anal- 



ysis not available on SPSS, and for a number of the ta- 
bles and summaries that accompany this report, includ- 
ing, for example, the table of sample types and item 
codes showing how many samples of each type were 
collected at each location. 

Programs were written to calculate the distance of 
each house from the centroid and the nearest point on 
the boundary of the appropriate lead plant. 

The Synagraphic Computer Mapping technique (SY- 
MAP) was used to contour soil lead data collected by 
the phytotoxicology branch, and, as a byproduct, to 
provide an estimation of the soil lead level at each 
house. 

Developed at Harvard University's Laboratory for 
Computer Graphics, SYMAP is a computer program 
for producing maps which show spatially disposed 
quantitative and qualitative information. It enables its 
users to assign values to the co-ordinated locations of 
data points or zones, and can produce variations of con- 
tour maps based on the data points. 
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CHAPTER 5 
DESCRIPTION OF BLOOD LEAD STUDY GROUP 



5.1 Definition and Demography of Areas 

Toronto, a city of some 7(X),000 inhabitants, is situated 
on the norfJiem shore of Lake Ontario. It is the centre 
of a metropolitan area of two miUion people, is the pro- 
vincial capital of Ontario, and has divers secondary in- 
dustries. It is not a primary lead smelting area. 

All four of the areas under discussion in this report, 
namely, those in which the three lead plants are located, 
and the Control Area, are in the City of Toronto proper. 
The three lead planu are Toronto Refiners and Smelters 
(TRS), Canada Metal (CM), and Prestolite (Pr); for 



these, 'area' is taken to mean a distance of 1,000 metres 
from each plant's geometric centre. The figure was se- 
lected somewhat arbitrarily but a preliminary survey 
had shown that soil lead concentrations had reached 
background levels well within this distance. This 1,000 
m. radius also included almost 90 per cent of those per- 
sons tested. The Ck)ntrol Area is contiguous to the Can- 
ada Metal area as shown on the map. 

The Toronto Refiners and Smelters plant is situated 
in an industrialized part of the city with correspond- 
ingly less residential area. While a few houses abut onto 
the plant property most of them are farther away from 
the plant than is the case in the Canada Metal area. 



TABLE 5.1 

DEMOGRAPHIC CHARACTERISTICS OF TEST AREAS 

BASED ON 1971 CENSUS 





Metropolitan 


City of 


Toronto 


Canada 


Prestolite 


Control 




Toronto 


Toronto 


Refiners 


Metal 


■ ■ ^#*^%'h^"" ^^tf* 


Area 


Census tracts (weighting)* 


— 


— 


10{.6) 
11(-4) 


19 


109(5) 
96(3) 
97(2) 


29(7) 
18(3) 


Males: (%) 


49.5 


49.0 


57.6 


50.3 


50.9 


50.4 


0-4 years 


4.2 


3.6 


a,4 


4.1 


5.3 


4.5 


5-9 years 


4.9 


3.7 


4^ 


4,9 


5.3 


5.7 


10-14 years 


4.7 


3.S 


■*2 


4S 


4.7 


5.3 


15 and over 


35.7 


38.2 


4m 


3S.8 


35.6 


34.9 


Females: (%) 


50.5 


51.0 


42.5 


49.7 


49.1 


49.6 


0-4 years 


4.0 


3.4 


2,9 


3.8 


5.2 


4.5 


5-9 years 


4.6 


m 


40 


4.6 


5.3 


5.6 


1 0-1 4 years 


4.5 


3.4 


4.4 


4.6 


4.3 


5.4 


15 and over 


37.4 


4d.S 


31.2 


mjt 


34.3 


34.1 


Born in Canada (%) 


66.0 


56.4 


2&8 


74.4 


42.6 


72.6 


Mother longue — English (%) 


73.8 


61,0 


^^4 


77.0 


44.7 


75.4 


Ethnic Group: 














British Isles {%) 


56.9 


4S.6 


17.i3 


62.6 


23.5 


60.7 


Italy (%) 


10.3 


ns 


3.0 


3.4 


24.2 


3.0 


Schooling: 
Less than grade 9(%) 


37.1 


40.2 


38.8 


52.8 


66.1 


58.0 


Some university (%) 


5.2 


6.7 


2.4 


4.0 


3.2 


3.4 


Owner occupie<l dwellings (%) 


54.9 


41.8 


506 


63.9 


72.1 


43.7 


Median value ($) 


32,408 


32,542 


26,258 


23,167 


26,881 


21,805 


Single dwellings (%) 














(attached or detached) 


63.5 


54.D 


82.2 


84.7 


89.2 


79.2 


Rooms per dwelling 














(including apartment) 


5.6 


S.2 


61 


5.5 


5.9 


6.6 


Occupancy less than 1 year (%) 


19.1 


mi 


17.7 


17.2 


15.0 


19.2 


3 years or more 


61.5 


66:S 


63.8 


66.9 


37.8 


60.2 


Construction before 1946 (%) 


30.7 


«6S 


92,6 


89.9 


84.8 


820 


Persons per Household: 














Total 


3.3 


30 


4.1 


3.7 


4.3 


3,6 


Children (0-14) 


1.1 


0.9 


1.1 


1.0 


1.3 


1.1 


Average total income per household ($) 11 ,91 2 


10,821 


9,513 


9,207 


9,964 


7,210 



'wliere a test area involved more than one census tract, 
ution. 



the census data have been combined in such a way as to reflect the population distrib- 
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FIGURE 6.1 LOCATIONS OF PLANT AREAS IN METROPOLITAN TORONTO 
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FIGURE 6.4 PRESTOUTE AREA 
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FIGURE 6.6 CONTROL AREA 



The Canada Metal area is bounded on one side by the 
Gardiner Expressway, a heavily travelled main East- 
West arterv which is elevated to about 10 metres at the 
point where it passes the plant. The main residential 
section is on the streets running north from the plant, 
the housing consisting mainly of older, but generally 
well-maintained, semi-detached units. 

In the Prestolite area which is more compact than the 
others, there is no housing alongside the plant itself. 
Houses in the Pr area are generally bigger, and more of- 
ten detached, than those in the other areas. Some 4,000 
people were sampled in this area. 

TTie Control Area was chosen principally because of 
its similarity to the Canada Metal area — socio- 
economically, in the age and type of housing, in ethnic 
composition, etc. In the northern section of the Control 
Area, houses are mainly semi-detached, and of quite 
substantial (brick) construction; the southern section 
consists principally of row housing some of which is un- 
dergoing extensive renovation. 

Because, historically, the interest in lead poisoning 
from an epidemiological viewpoint has centred on the 
occurrence of the disease among residents of dilapi- 
dated housing in the inner city areas, studies have 
tended understandably to concentrate on the housing 
and population characteristics of affected versus 
unaffected areas. In Toronto, several possible sources of 
lead intake were considered, including paint, plumbing, 
and dust. For these reasons a consideration of the hous- 
ing and population characteristics of the survey areas is 
of importance. 

Table 5. 1 shows that, in general, the three plant areas 
are similar in their age distributions but significantly 
different in iheir ethnic make-up, with the Prestolite and 
Toronto Refiners and Smelters areas being markedly 
different frcm the Canada Metal and Control Areas. 
The level of schooling and those having some university 
education is fairly constant across all of the study sur- 
vey areas as is the average household income with the 



Control Area showing a somewhat lower level than the 
other areas. 

The age and type of housing are similar in each area, 
with the Control Area having more housing built after 
1946 (18%) than the other areas and having a lower as- 
sessed value. The average total income per household 
was lower in the Control Area where somewhat fewer 
houses were owner-occupied; but in general the similar- 
ities between the housing characteristics of the areas ap- 
pear to be greater than the differences. None of the 
areas could be generally described as dilapidated or 
showing the type of inner city decay associated with a 
high incidence of lead poisonings. 



5.2 Definition of Study Group 

Since the blood-testing programs were conducted on a 
voluntary basis, those persons who took part were a 
self-selected sample of the total available population. 

In the case of young children the selection was, of 
course, parental so the children who underwent testing 
were not a statistically pre-selected group; rather, they 
were schoolchildren whose parents had signed consent 
forms, or pre-school children brought by their parents 
to a clinic. 

With the exception of the early testing around the 
TRS plant (where a door-to-door canvass was carried 
out) the testing in all four areas was based on clinics to 
which local residents were urged to bring or send their 
children. Any adult who requested a blood test was 
given one. but the emphasis on children is reflected in 
the overall sampling figures which show that a much 
greater proportion of the available population was sam- 
pled from the younger than from the older age groups. 

Table 5.2 shows the percentage of people tested in 
each of the age and sex groups (for method of estima- 



TABLE 5.2 
PERCENTAGE OF POPULATION TESTED, BY AGE AND DISTANCE FROM CENTROID 





Distance 












Area 


(metres) 


0-4 


5-9 


10-14 


15 + 


All Ages 




0-199 


35 


48 


63 


26 


31 




200-399 


£9 


64 


38 


19 


27 


Toronto 


400-599 


25 


54 


64 


10 


23 


Refiners 


600-799 


6 


21 


38 


3 


7 




800-1000 


5 


8 


6 


1 


2 




TOTAL 


13 


23 


27 


5 


8 




0-199 


43 


73 


62 


32 


40 




200-399 


48 


71 


60 


23 


34 


Canada 


400-599 


20 


66 


52 


8 


22 


Metal 


600-799 


9 


25 


27 


3 


B 




800-1000 


1 


10 


9 


1 


3 




TOTAL 


15 


33 


30 


7 


12 




0-199 


26 


97 


64 


10 


26 




200-399 


30 


86 


49 


10 


23 


Prestolite 


400-599 


29 


71 


49 


8 


23 




600-799 


17 


42 


35 


5 


13 




800-1000 


8 


13 


10 


2 


4 




TOTAL 


17 


42 


30 


5 


12 


Control Area 




10 


52 


30 


2 


11 



19 



tion of available population, see Appendix 5A). In addi- 
tion to varying with age, the proportion of the popula- 
tion sampled in the three plant areas also varied with 
distance from the plant. This was not unexpected since 
the suspicion that environmental contamination by the 
lead-processing plants might be responsible for some el- 
evation of blood-levels had been the starting point of 
the testing programs. 

In spite of widespread publicity of the testing pro- 
gram, persons living at a distance from the plants ap- 
pear to have felt less endangered, and were therefore 
less likely to come forward for testing or to bring their 
children for testing. 

After the testing had been carried out. the numbers 
available for the present study have further been re- 
duced because of invalid results (broken tubes or 
difference greater than 16 meg per 100 ml*) or because 
the people tested — school teachers, for example — lived 
in other parts of Metropolitan Toronto. 

The final data have therefore gone through a two- 
stage selection process; first, self-selection (or parental 
selection) because the program was voluntary; second, 
elimination due to procedural errors. The latter involve 
only a relatively small number of people (457 out of 
8,394 or 5.4 per cent), and, since they occurred ran- 
domly, their absence from the final data base is unlikely 
to have introduced any false conclusions. The self- 
selection process is, however, a cause for concern since 
it is well-recognized as a potential source of erroneous 
conclusions in screening surveys. However, provided 
that the proportion of the population tested is reason- 
ably large, and provided that the age and geographic bi- 
ases are allowed for, there is no reason to believe that in 
this study the persons tested were unrepresentative of 
the total population at risk. 

Included in this analysis are only those people whose 
first blood lead reading was valid (see Ch. 3), and was 
included on the tape supplied by the City of Toronto to 
the Task Force. This includes people whose first test 
was between May, 1973 and November, 1974 inclusive. 

For the purpose of this study only the result of a first 
blood lead level test on each individual was utilized. 

While the use of the mean of two (or more) tests 
where available is superficially attractive, it would lead 
to error, since: (I) only a minority of persons (14%) had 
more than one test; (2) repeat tests occurred more fre- 
quently in those with an initial blood lead level over 40 
meg than in those with an initial blood lead level below 
40 meg (overall percentages 46 per cent and 1 1 per cent 
respectively), and due to the phenomenon of "regres- 
sion toward the mean" (see Appendix 5B) there would be 
a bias if mean values for the minority were compared 
with single values for the majority; (3) the mean interval 
between first and second recorded tests was almost five 
months, and. since all persons with blood lead levels 
over 40 meg had been warned and in some cases 
treated, there might well have been a substantial decline 
from the initial values; (4) whatever errors are present 
in the initial values they are likely to be randomly dis- 
tributed and their effect will therefore be 



to weaken any true correlations with distance, etc.. not 
to create correlations that do not really exist. 

In this connection, it must be stressed that our data 
have included only those results obtained at the City of 
Toronto clinics. What is referred to as a 'second' test in 
our data may therefore actually be the third, fourth, or 
subsequent tests for that individual; indeed, some of 
these 'second' tests may have occurred after hospital ad- 
mission and vigorous treatment. No meaningful com- 
parisons can therefore be made between the first and 
'second' (or subsequent) tests recorded in this data base, 
except perhaps for those individuals with low initial 
readings, in whom treatment did not occur, and in 
whom there is likely to have been only a minimal 
change in personal habits. 

Those people who were tested only by macro (i.e. 10 
ml venous blood sample) method, and who did not have 
a micro test at the same time were not included in the 
study group but are listed in Appendix 5C. 

From this point on, wherever a blood lead value is 
used it refers to a micro test which has met the criteria 
oudined above. 



5.3 Summary of Blood Tests 



5.3.1 Valid and Invalid 

There was a total of 8,394 people tested; of these, 7,- 
937 were considered to have had valid first blood tests, 
and 457 (5.4%) to have had invalid ones. 

There were three reasons for non-validity: the 
difference in readings was 16 meg/ 100 ml, or greater, 
(267 cases); in 180 instances one tube was broken, and 
in 10 cases both tubes were broken. 

From the total of 7,937 valid tests a further 845 were 
excluded because they involved people who did not fall 
within the defined geographic area for the study (see 
discussion in Ch. 5.1). 



5.3.2. Multiple Testing 

Among those who had second tests, a total of 1,181 
people yielded 54 invalid tests (4.6%) with an average 
time span between the first and second test of 19,6 
weeks. 

Of 323 people who underwent a third test, 12 had in- 
valid tests (3.7%) and the average time between their 
second and third test dates was 17 weeks. 

Seventy-five people underwent fourth tests, of which 
five (6.7%) were considered invalid — and the average 
time between tests three and four was 14.2 weeks. 

Finally, eight people received a fifth test. None of 
these tests turned out to be invalid, and the average 
time between 4th and 5th testing was 12,3 weeks. 

These findings are summarized in Table 5.3. 



•The original ESA recommendalion of 17 meg was subsequently low- 
ered (on ESA suggestion) lo 16 meg. 
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TABLE 5.3 
SUMMARY OF MULTIPLE BLOOD LEAD LEVEL TESTINGS 













Average Time 


Test 


Total 


Valid 


Invalid 


% Invalid 


Since Previous Test 


1st 


8394 


7937 


457 


5,4 


— 


2nd 


1181 


1127 


54 


4,6 


19.6w/l<s. 


3rd 


323 


311 


12 


3.7 


17.0wks. 


4th 


75 


70 


5 


6.7 


14.2 wks. 


5th 


8 


8 








12.3wks, 



5.4 Sex and Age Distribution of 
Populations 



5.4.1 Classification by Age 

In our investigation into the possible pathways of 
lead we felt it important to look at the possible effects of 
sex and age on the blood levels of the study partici- 
pants. This was not only because of the behavioral 
differences anticipated between boys and girls, but also 
because there may be some differences in the body 
chemistry of male and female children. In older age 
groups, the fact that men are more likely to spend more 
lime away from the home (and might be more exposed 
occupational ly to lead) than are women, might also 
have a bearing on the results. 



For the purposes of this analysis we considered a 
child to be someone of 14 years or under. In many seg- 
ments of our study the children were further subdivided 
into age groups 0-4, 5-9 and 10-14. 

The age groupings for adults were generally taken as: 
15-24; 25-34; 35-44; 45-plus. In other areas of the study 
where we felt it would be useful to do «o we used the 
person's actual age. 



5.4.2 Comparison of Age and Sex Distribution 
Between the Study Areas 

Tables 5.4, 5.5, and 5.6 provide a summary of the 
study population and their age and sex distribution by 
area. 



TABLE 5.4 
NUMBER OF VALID FIRST TESTS BY AGE GROUP, SEX AND AREA 



Combined 
Area 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 



Area 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 

TOTAL 



Children 



405 
1096 
2640 

872 



Children 



211 

553 

1327 

431 

2522 



Adults 



329 
691 
949 
110 



Adults 



175 
424 

656 

81_ 

1336 



Total 



Total 



386 

977 
1983 

512 

3858 



Children % 



734 


55.2% 


1787 


61.3% 


3589 


73.6% 


982 


88.8% 



TOTAL 


5013 


2079 


7092 


70.7% 


Males 


Area 


Children 


Adults 


Total 


Children % 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


194 

543 

1313 

441 


164 

267 

293 

29 


348 

810 

1606 

470 


55.7% 
67.0% 
81.8% 
93.8% 


TOTAL 


2491 


743 


3234 


77.0% 


Females 



Children % 



54.7% 
56.6% 
66.9% 
84,2% 
65.4% 



2! 



Combined 



Area 



TABLE 5.5 
AGE AND SEX BREAKDOWN OF NUMBER OF CHILDREN TESTED 



Area 




0-4 


yrs. 


5-9 


yrs 




10-14 


yrs. 


Total 


Toronto ftefiners 
Canada Metal 
Prestolite 
Control Area 


68 
182 
532 

80 




17% 

17% 

20% 

9% 


151 

471 

1311 

515 




37% 
43% 
50% 
59% 


186 
443 
797 
277 


46% 
40% 
30% 

32% 


405 
1096 
2640 

872 


TOTAL 


862 






2448 






1703 




5013 


Males 





















0-4 yrs. 



5-9 yrs. 



10-1 4 yrs. 



Total 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 



33 

85 

266 

42 



17% 
18% 
20% 
10% 



79 
235 
667 
269 



41% 
43% 
51% 
61% 



82 
223 
380 
130 



42% 
41% 
29% 
29% 



194 
543 

1313 
441 



TOTAL 



426 



1250 



815 



2491 



Females 



Area 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 



0-4 yrs. 



35 

97 

266 

38 



17% 

17% 

20% 

9% 



5-9 yrs. 



72 
236 
644 
246 



34% 

43% 
49% 
57% 



10-14 yrs. 



Total 



104 
220 
417 
147 



49% 
40% 
31% 
34% 



211 

553 

1327 

431 



TOTAL 



436 



1198 



888 



2522 



TABLE S.e 
AGE AND SEX BREAKDOWN OF NUMBER OF ADULTS TESTED 



Combined 



Area 


15-2< 


yrs. 


25-34 


yrs. 


35-44 


yrs. 


45 -H 




Total 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


93 

201 

203 

34 


28% 
29% 
21% 
31% 


83 
112 
279 

23 


25% 
16% 
29% 
21% 


63 
134 
266 

24 


19% 
19% 
28% 
22% 


90 
244 
201 

29 


27% 
35% 
21% 
26% 


329 
691 
9*9 
110 


TOTAL 


531 




497 




487 




564 




2079 


Males 


Area 


15-24 


yrs. 


25-34 


yrs. 


35-44 


yrs. 


45 + 




Total 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


45 
83 
67 
10 


29% 

31% 
23% 
34% 


34 

35 
63 

4 


22% 

13% 
21% 
14% 


26 

44 

96 

7 


17% 
17% 
33% 
24% 


49 

105 

67 

8 


32% 

39% 
23% 
28% 


154 
267 

29 


TOTAL 


205 




136 




173 




229 




743 


Females 


Area 


15-24 


yrs. 


25-34 


yrs. 


35-44 


yrs 


45-1- 




Total 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


48 
118 
136 

24 


27% 
28% 
21% 
30% 


49 

77 

216 

19 


26% 
18% 
33% 
23% 


37 

90 

170 

17 


21% 
21% 
26% 
21% 


41 
139 
134 

21 


23% 
33% 
20% 
26% 


175 
424 
6B6 

81 


TOTAL 


326 




361 




314 




335 




1336 



In each of the study areas the age distribution of sub- 
jects was very similar with slightly more children than 
adults being tested, except for the Control Area in 
which there was a higher percentage (89 per cent) of 
children tested, especially in the 5-9 age bracket. The 
differences in the age distributions were tested sta- 



tistically (see Table 5.7) and found to be significant. 
Consequently, age must be considered as a co-variable 
in comparing the Control Area with other areas. 

Within each area the numbers of males and females 
tested were about equal. 
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TABLE 5.7 

SUMMARY OF SIGNIFICANCE LEVELS OF TESTS 

COMPARING AGE DISTRIBUTIONS IN PLANT AREAS TO CONTROL AREA 



Area 



Children 



Adutt 



Toronto Refiners 
Canada Metal 
Prestolite 






N.S.D. 
N.S.D. 



•Significant at 5% level 
'♦•Significant at 0.1 % level 
N.S.D. — No significant difference 



5.4.3 Distance Distribution by Age and Sex 

We subdivided the study areas (each of which is 
bounded b)' a 1,000 metre radius from the plant cen- 
troid) into five separate concentric bands, each 200 me- 
tres wide. By taking these subdivided zones (at 0-199 m; 
200-399 m;'400-599 m; 600-799 m; and 800-1,000 m.) 
we were able to achieve a more precise breakdown for 
the investigation of distance and its relationship to other 
factors: we were able to examine, for example, the pos- 
sibility that the age distribution of children tested 
differed significantly in any of these rings. 

In fact, we found that although the children age 
groups appeared to have similar distributions in the 
rings (see Figure 5.6). statistically they were significantly 
different in all three areas. For example, at TRS the 0-4 



age group had a significantly higher percentage tested in 
the first two rings than did the 5-9 and 10-14 age groups. 

The adult age groups generally had similar age dis- 
tributions with distance when considered as males and 
females separately; when considering adults of both 
sexes together, however, the age distribution with dis- 
tance varied significantly at CM and Pr. 

These results indicate that age and sex must be al- 
lowed for when analyzing the relationship between 
blood lead and distance. 

Table 5.8 shows the results of the statistical analysis 
of age distributions within the distance rings upon 
which the above comments were based. 

The numbers used in calculating these results may be 
found in Appendix 5D, 



TABLE 5.8 
SIGNIFICANCE OF CHI-SOUARE TEST ON AGE DISTRIBUTION WITHIN RINGS 



Area 




Children 




Adults 




Male 


Female 


Combined 


Male 


Female 


Combined 


Toronto Refiners 
Canada Metal 
Prestolite 


*« 
N.S.D. 


*« 
N.S.D. 


• • 
* 


N.S.D, 
N.S.D. 
N.S.D. 


N.S.D. 
N.S.D. 

* 


N.S.D. 

* 



•Significant at 5% level 
••Significant at 1% level 
•'•Significant at 0.1% level 
N.S.D. — No significant difference 
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CHAPTER 6 
DESCRIPTION AND ANALYSIS OF BLOOD LEAD LEVELS 



6.1 Distribution of Blood Lead Levels 

In all, there were 7,092 people with valid first tests in the 
designated areas: 734 in the TRS area; 1,787 in the CM 
area; 3,589 in the Pr area, and 982 in the Control Area. 



The distribution of the results of these tests is given in 
Table 6.1. 

When the blood lead levels were analyzed, two ap- 
proaches were taken to the results: a 'discrete' division 
of results into two groups (highs and lows); and a 'con- 
tinuous' approach using individual blood lead levels. 



TABLE 6.1 
DISTRIBUTION OF RESULTS OF BLOOD LEAD LEVEL TESTS 



Blood Lead Level 




Area 






(mcg/IOOml.) 


Toronto Refiners 


Canada Metal 


Prestolite 


Control Area 


0-9.99 


15 


6 


115 


13 


10.0-19.99 


347 


567 


1,825 


541 


20.0-29.99 


302 


810 


1.277 


388 


30.0-39.99 


*7 


309 


294 


37 


40.0-49.99 


15 


69 


64 


3 


50.3-59.99 


r 


IB 


T 





60 0-69.99 


1 


4 


5 





70.0-79.99 





1 


2 





80.0-89.99 














90.0-99.99 





1 









6.1 .1 Discrete Distribution of High and Low 
Blood Lead Levels 

Our definition of what constituted 'high' blood lead 
levels was a reading of 40 meg or more per 100 ml of 
whole blood. 

Among the 7,092 people with valid first tests 197 were 
highs — a figuie which represents 2.8 per cent of the 
total — and we have very limited information on the fol- 
low-up of these people. As described in Chapter 2, these 
individuals were contacted immediately the high result 
became known, and urged to report to their own physi- 
cian or to the Hospital for Sick Children for a 



confirmatory blood test, and follow-up or treatment if 
indicated. We were unable to determine how many ac- 
tually had a second blood lead determination and in 
what proportion of these the second reading was also 
above 40 meg per 100 ml. However, we do know that 24 
children were admitted to the Hospital for Sick Child- 
ren for investigation, and that with the exception of one 
with a re-test level of 49, all had re-test levels of at least 
50 meg per 100 ml. 

The breakdown of the number of highs and lows by 
area is shown in Table 6.2. 

The table also shows the 'borderline' cases (30-39 
meg/ 100 ml) as well as the percentage of highs (12.5%) 



TABLE 6.2 
SUMMARY OF HIGH' AND BORDERLINE* BLOOD LEAD LEVELS 



Area 



No. Of 
Subjects 



No. of People 
>40 meg 



No. of People 
30-39 meg 



Toronto Reliners 
Canada Metal 
Preslolile 
Control Area 



No. of People 
<30 meg 



734 


23(3 1%) 


47 


70(9.5%) 


1,787 


93 (5.2%) 


309 


402 (22.5%) 


3,589 


78 (2.2%) 


294 


372 (1 0.4%) 


982 


3 (0 3%) 


37 


40(4.1%) 



All Areas 



7,092 



197(2 8%) 



687 



884(12.5%) 



23 



we would have found had we used as a definition of a 
high blood lead level the 30 meg and above figure as op- 
posed to 40 meg, 

A further breakdown of the high group into 
adult/child groups by sex is shown in Table 6.3. 



The children and adult groups for each area were 
compared to determine if there was a statistically 
significant difference in the percentage of highs. In Ta- 
ble 6.3 an asterisk beside the child group indicates a sta- 
tistically significant difference between that group and 
the corresponding adult group. 



TABLE 6.3 
NUMBER OF PEOPLE WITH HIGH BLOOD LEAD LEVELS BY AGE AND SEX 



Area 



Children 



Adults 



Male 



Female 



Male 



Toronto Refiners 
Canada Metal 
Prestolite 
Control 

All Areas 



9(4,6%) 
43(7 9%) 
43(3 3%) 

2 (Q.5%) 



3(1,4%) 
28(5.1%)'* 

22(1.7%)'* 
0(0%) 



11 (7.1%) 
17(6.4%) 

12(4,1%) 
0(0%) 



Female 



0(0%) 

5(1.2%) 
1 (0.2%) 
1 (1.2%) 



97(3.9%) 



53(2.1%) 



40(5.4%) 



7(0.5%) 



"Significant at 1% 



Only at CM and Pr, in the female group, was there a 
statistically significant difference between the children 
and adults. In these two areas the female children had a 
statistically significantly higher percentage over 40 meg 
than did the corresponding adult female group. 

Table 6,4 shows the significance levels for comparison 
of the percentage of highs between sexes for the child- 
ren and adult groups. 

Tables 6.3-6.4 shows that the male children at Pr 



TABLE 6.4 

SIGNIFICANCE OF THE DIFFERENCE IN THE PERCENTAGE 

OF HIGHS BETWEEN SEXES 



Area 



Children 



Adults 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 



N.S.D. 
N.S.D. 

« 

N.S.D. 



**■* : 
**• 

N.S.D. 



'Significant at 5% level 
'"Significant at 0.1% level 
N.S.D. — No significant difference 



had a statistically significantly higher percentage with 
elevated blood lead levels than did the corresponding 
female children group. For the other areas there was no 
statistically significant difference in percentage of highs 
between the male and female children groups. 



For the adults, there was a statistically significantly 
higher percentage of people with elevated blood lead 
levels for the males as compared with the females in all 
three plant areas, but this was not the case in the Con- 
trol Area. 



6.1 .2 Continuous Distribution of Blood Lead 
Levels 

Figure 6.1 shows the distribution of blood lead levels 
and the distribution of the natural logarithms (In) of the 
blood lead levels within each of the areas. The distrib- 
ution of the blood lead levels is skewed to the right, and 
logarithmic transformation can be used to normalize 
the distribution. In all further analyses the natural lo- 
garithm (In) of the blood lead was used. 

Geometric mean blood lead levels for each area are 
given in Table 6.5. 

In Table 6,6 the geometric mean blood lead levels are 
further broken down by sex for the adult/child groups 
for the four areas. 

As in the previous section the asterisks in the table 
mean that the given child groups are significantly 
different from their respective adult group. The table 
shows that female children have statistically 
significantly higher blood lead levels than do female 
adults for all four areas while only at Pr are the male 
children significantly different from male adults. 



TABLE 6.5 

GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 ML) 

FOR EACH AREA 



Area 



No. of 
Subjects 



Geometric Mean 
(meg/ 100 ml) 



95% Confidence 

Interval for the 

Geometric Mean 



Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 



734 
1,787 
3,589 

982 



19.25 
22.90 
18.76 
18.52 



18.8-19.8 
22.5-23.3 
18.5-19.0 
182-18.9 



26 
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Table 6.7 shows the significance levels for a compari- 
son of male and female geometric mean blood lead lev- 
els for the children and adult groups. 



As can be seen from Tables 6.6 and 6,7 the 
males — children and adults — had significantly higher 
mean blood lead levels than the females for all areas. 
The differences ranged from 1 .4 to 7.2 meg. 



TABLE 6.6 
GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 ML) BY SEX AND AGE GROUP 



Area 




Children 






Adults 






Male 




Female 


Male 




Female 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


21.5 
25,0 
20.5" • 
19.5 


18.9"* 
22.6* •• 
18.5*** 

18.1'»* 


22.2 
24.8 
22.4 

19.3 




15.3 
19.7 
15.2 
15.6 



'Significant at 0.1% level 



TABLE 6.7 

SIGNIFICANCE OF THE DIFFERENCE 

IN THE GEOMETRIC MEANS BETWEEN SEXES 



Area 


Children 


Adults 


Toronto Refiners 
Canada Metal 
Prestolite 
Control Area 


»»» 
»*• 
*•• 


*** 
«»» 

.#»♦ 
•• 


••Significant at 1%lev«l 
•••Significant at 0.1% level 







6.2 Comparison of Blood Lead Levels by 
Age Group 



No statistical analysis has been performed on this ta- 
ble because of the small number of high cases in each 
cell. 



6.2.1 Discrete Comparison 

Table 6.8 gives a detailed breakdown of the percent- 
age of highs into various age groups. 



6.2.2 Continuous Comparison 

Tables 6.9 and 6.10 show the geometric means broken 
down by age group and sex for each area. 



Males 



TABLE 6.8 
NUMBER OF ELEVATED BLOOD LEAD LEVELS BY AGE GROUPS 



Area 



Age 



0-4 


5-9 


10-14 


15-24 


25-34 


35-44 


46 + 


2 

(6.1%) 


6 
(7.6%) 


1 
(1.2%) 


2 

(4.4%) 


2 

(6.9%) 


1 
(3.8%) 


6 
(12.2%) 


16 
(18.8%) 


17 
(7.2%) 


10 
(4.5%) 


(4.8%) 



(0%) 


4 
(9.1%) 


9 

(86%) 


11 
(4,1%) 


24 

(3.6%) 


8 
(2.1%) 



(0%) 


5 
(7.9%) 


3 

(3.1%) 


4 
(6.0%) 


1 
(2.4%) 



(0%) 


1 
(0.8%) 




(0%) 



(0%) 



(0%) 



(0%) 



Toronto Refiners 
Canada Metal 
Prestolite 
Control 



All 



30 
(7.0%) 



47 
(3.8%) 



20 
(2-5%) 



6 

(2.8%) 



7 
(5.1%) 



8 
(4.6%) 



19 

(8.3%) 
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Males 



TABLE 6.8 (Cont'd.) 
NUMBER OF ELEVATED BLOOD LEAD LEVELS BY AGE GROUPS 











Age 










0-4 


5-9 


10-14 


15-24 


25-34 


35-44 


45 + 


Toronio Refinara 


1 
(2.9%) 


2 

(2.8%) 



(0%) 



(0%) 



(0%) 



(0%) 


<©*) 


Canada Metal 


13 
(13.4%) 


11 
(4.7%) 


4 
(1.8%) 


1 
(0.8%) 


2 

(2.6%) 



(0%) 


2 

(1.4%) 


Prestolite 


7 
(2.6%) 


10 
(1.6%) 


(1.2%) 



(0%) 


1 

(0.5%) 



(0%) 



(0%) 


Control 



(0%) 



(0%) 



(0%) 



(0%) 




(0%) 


(5.9%) 



(0%) 


All 


21 
(4.8%) 


23 
(1 .9%) 


9 

(1,0%) 


1 

(0.3%) 


3 

(0.8%) 


1 
(0.3%) 


2 
(0.6%) 



TABLE S.9 
GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 MLS) BY AGE GROUP 



Area 








Age Groups 








0-4 


5-9 


10-14 


15-24 


25-34 


35-44 


45 + 


Toronto Refiners 
Canada Metal 
Prestolite 
Control 


23.2 
27.4 
21.8 
21.8 


22.3 
25.7 
20.9 
19.8 


20.4 
23.5 

18.8 

18,1 


20.6 
23.2 
18.4 

17.7 


22.7 
25.2 
240 
22.7 


22.4 

26.1 
23.7 

18,2 


23.0 
257 
23.1 
21.0 



Children — Toronto Refiners 



SIGNIFICANCE LEVELS DERIVED FROM ANALYSIS OF VARIANCE 
COMPARISON OF GEOMETRIC MEAN BLOOD LEAD LEVELS FOR MALES 

Adults — Toronto Refiners 







0-4 


5-9 


10-14 


0-4 




— 


N.S.D. 


N.S.D. 


5-9 




— 


— 


N.S.D. 


10-14 




— 


— 


— 


Ctiildren — Canaca 


Metal 










0-4 


5-9 


10-14 


0-4 




— 


N.S.D. 


** 


5-9 




— 


— 


»*« 


10-14 




— 


— 


— 


Ctiildren — Prestolite 






0-4 


5-9 


10-14 


0-4 




— 


N.S.D. 


• 4« 


5-9 




— 


— 


««« 


10-14 




— 


— 





Children — Contro 


Area 










0-4 


5-9 


10-14 


0-4 




— 


N.S.D. 


*♦* 


5-9 




— 


— 


** 


10-14 




— 


— 


— 





15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


N.S.D, 


N.S.D. 


25-34 


— 


— 


N.S.D. 


N.S.D. 


35-44 


— 


— 


— 


N.S.D. 


45 + 


— 


— 


— 


— 


Adults — Canada Metal 










15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


a 


* 


25-34 


— 


— 


N.S.D. 


N.S.D. 


35-44 


— 


— 


— 


NS.D. 


45 + 


— 


— 


— 


— 


Adults — Prestolite 




15-24 


25-34 


35-44 


45 + 


15-24 


— 


#«* 


• •* 


*** 


25-34 


— 


— 


N.S.D. 


N.S.D. 


35-44 


— 


— 


— 


N.S.D. 


45 + 


— 


— 


— 


— 


Adults — Control Area 




15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


N.S.D. 


N.S.D. 


25-34 


— 


— 


N.S.D. 


N.SD. 


35-44 


— 


— 


— 


N.SD. 


45 + 


— 


— 


— 


— 
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Females 



TABLE 6.10 
GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 MLS) BY AGE GROUP 



Area 








Age Groups 










0-4 


5-9 


10-14 


15-24 


25-34 


35-44 

16.3 
20.0 
14.9 
18.8 


45 + 


Toronto Refiners 
Canada Metal 
Preslolite 
Control 


23.4 
259 
20.2 

19.7 


19.8 
23.6 
19.0 
19.0 


17.0 
20.5 
16.7 
16.S 


14.4 
18.0 
14.7 
14.0 


15.0 
18.8 
15.0 
15.6 


16.1 
21.3 
1«.8 
16.2 



Children — Toronto Refiners 



SIGNIFICANCE LEVELS OF COMPARISON OF AGE GROUPS 

Adults — Toronto Refiners 





0-4 


5-9 


10-14 


0-4 


— 


* 


«tt* 


5-9 


— 


— 


« »* 


10-14 


— 


— 


— 


Children — Canada Metal 




0-4 


5-9 


10-14 


0-4 


— 


* 


««« 


5-9 


— 


— 


*«• 


10-14 


— 


— 


— 


Children — Prestolite 




0-4 


5-9 


10-14 


0-4 


— 


»* 


««<» 


5-9 


— 


— 


*♦« 


10-14 


— 


— 


— 


Children — Control Area 




0-4 


5-9 


10-14 


0-4 


— 


N.S.D. 


« «# 


5-9 


— 


— 


4 «* 


10-14 


— 


— 








15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


N.S.D. 


N.S.D. 


25-34 


— 


— 


N.S.D, 


N.S.D. 


35-44 


— 


— 


— 


N.S.D. 


45 + 


— 


— 


— 


— 


Adults — Canad 


a Metal 










15-24 


25-34 


35-44 


46 + 


15-24 


— 


N.S.D. 


* 


*** 


26-34 


— 


— 


N.S.D. 


« 


35-44 


— 


— 


— 


N.S.D. 


45 + 


— 


— 


— 


— 


Adults — Prestolite 




15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


N.S.D. 


«* 


25-34 


— 


— 


N.S.D. 


*« 


35-44 


— 


— 


— 


*** 


45 + 


— 


— 


— 


— 


Adults — Control Area 




15-24 


25-34 


35-44 


45 + 


15-24 


— 


N.S.D. 


« 


N.S.D. 


25-34 


— 


— 


N.S.D. 


N.S.D. 


35-44 


— 


— 


— 


N.S.D. 


45 + 


— 


— 


— 


— 



Generally, for children of both sexes, the youngest 
age group has statistically significantly higher mean 
blood lead levels than does the eldest child group. Male 
children at TRS do not follow the pattern established in 
the other areas. For adults the mean blood levels seem 
on the whole to be age group independent for both 
sexes at TRS and CA. At CM and Pr the age group 15- 
24 for both sexes has a significantly lower mean blood 
lead level than do the more elderly adult groups. 

It should be remembered that any differences in aver- 
age blood lead level between age groups may be due to 
the differences in the distribution of each age group 
with di.stance from the plants (see Chapter 5). 



6.3 Comparison of Blood Lead Levels by 
Distance Rings 

While distance from a lead source is not in itself a cau- 
sal factor when it come to the matter of lead pathways. 



other environmental factors (such as airborne lead and 
dustfall) are known to decrease as distance from their 
source increases. Some relationship between blood lead 
levels and distance might be expected around known 
sources of lead. 



6.3.1 Definitton of Distance (Centroid and 
Boundary) 

In calculating distance there were several options: 
measurements could be taken from the centroid of the 
plant area, from the main stack or emission point, from 
the plant boundary — or from a combination of all of 
these. 

TTie Task Force decided, since various sources of lead 
had been found within the plant areas, to take co-ordi- 
nates both of the centroid and the boundary. 

Centroid, by dictionary definition, is 'the point in an 
area common to all lines whose moment of area is 
zero' — in other words, the geometric centre. 
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For each individual the distance from both the cen- 
troid and the nearest plant boundary was calculated. 
Some analyses were performed using both distances and 
the results did not alter the conclusion to be drawn from 
these analyses; hence, only the distance from the cen- 
troid was used in subsequent analyses. 



6.3.2 Discrete Comparison of Blood Lead 
Levels and Distance Rings 

To examine the possibility of there being some rela- 
tionship between high blood lead levels and distance 



from the lead plants we calculated the percentage of 
highs for a series of concentric 200-metre distance rings 
about the centroid. 

Table 6.1 1 shows the number of highs in each of the 
distance rings for each area separately, and Figure 6.2 
presents the number of highs as a percentage of the peo- 
ple tested in each distance ring. 

For TRS and CM the percentage of highs is signili- 
cantly greater (at the 0.1% level) in the ring nearest the 
plants than in the farthest ring; for Pr there is no statis- 
tical difference as distance increases. 



TABLE 6.11 

MUMBER OF ELEVATED BLOOD LEAD LEVELS 

BY DISTANCE RINGS 



Distance Rings 
(m) 



Area 



Toronto Refiners 



Canada Metal 



Prestoiite 



0-199 
200-399 
400-599 
600-799 
800-999 



16(14%) 
1 (1%) 
4(2%) 

2(1%) 
0(0%) 



17(10%) 
43 (7%) 
21 (4%) 
9(2%) 
3(2%) 



1 (2%) 
20 (3%) 
34 (3%) 
11(1%) 
12(2%) 



All 



23 (3%) 



93(5%) 



78 (2%) 



M 10 



I 



Toionio RttlMi* *na SmalMn 
Ctrwda MattH 



0-1 M 200-3M 4«o-eM 800-7W aoo-sm 

DISTANCE RINGS (m) 

FIGURE 6.3 NUMBER OF PEOPLE WITH HIGH BLOOD LEAD LEVELS AS A PERCENTAGE OF TOTAL PEOPLE 
TESTED VS. THE DISTANCE RINGS. 
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6.3.3 Continuous Comparison of Blood Lead 
Levels and Distance Rings 

Table 6.12 shows the geometric mean blood lead lev- 
els for 2(X)-metre concentric rings from the plant cen- 
troids broken down in the adult/child groups by sex. 



As can be seen from Table 6.12, for children of both 
sexes in all three areas there is generally a statistically 
significant decline in mean blood lead level between the 
innermost (0-199 m.) and more distant rings. For the 
adult groups a similar trend is evident only for males at 
CM. 



TABLE 6.12 
GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 MLS) BY DISTANCE RINGS 







Toronto Refiners 






Canada Metal 






Prestolite 




Ring 


Children 


Adults 


Children 


Adults 


Children 


Adults 




Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


0-199 


32.7 


23.4 


24.1 


16.5 


29.6 


25.0 


27.6 


20.8 


25.4 


23.7 


32.1 


15.5 


200-399 


20.1 
("•) 


16.8 
(•**) 


20.5 

(•) 


13.3 


27.6 
(NSD) 


25.2 

(NSD) 


25.0 
(•) 


20.7 
(NSD) 


21.5 
(•) 


19.8 
(') 


21.9 
(NSD) 


15.8 
(NSD) 


400-599 


21.5 


17.9 


21.6 
(NSD) 


15.3 
(NSD) 


24.3 


22.6 
(NSD) 


23.7 
(•) 


19.4 
(NSD) 


20.3 

(•*) 


18.1 
(••') 


226 
(NSD) 


15.1 
(NSD) 


600-799 


20.7 


18.4 


22.2 
(NSD) 


16.0 
(NSD) 


22.9 


20.8 

(••) 


24.0 
(') 


16.9 
(*••) 


195 

(•**) 


18.1 


21.5 
(NSD) 


15.3 
(NSD) 


800-999 


20.7 

("•) 


20.2 
(NSD) 


25.7 
(NSD) 


16.6 
(NSD) 


23.0 
("•) 


20.8 

(•) 


21.9 
(") 


18.3 
(NSD) 


20.8 
(*) 


17.9 


24.6 

(NSD) 


14.9 
(NSD) 



NOTE: Significance levels in brackets under the Geometric Mean refer to comparison 
of the mean of thai ring to the innermost (0-199 m.) ring. 
'Significant at 5% level 
••Significant at 1 % level 
**'Signi»icantat0.1% level 
NSD — No significant difference 



6.4 Multiple Regression Analysis 

In the previous sections of this chapter we have exam- 
ined blood lead levels in a number of ways as they re- 
late to age, sex, and distance individually. Keeping the 
sexes separate, distance and age should be considered 
simultaneously when examining their relationship to 
blood lead levels and that is the purpose of this section. 
Using multiple regression analysis, including these three 
factors, allows us to determine the effect of age and dis- 
tance on blood lead levels individually while compen- 
sating for the effect of the other. Seasonality was also 
considered as another possible variable to include in the 
multiple regression analysis, but proved to be unimpor- 
tant (see Appendix 6A). 



6.4.1 Distance Regression 

Age was included in the analysis in two ways. Adults 
and children were considered separately because of an- 
ticipated behavioral differences, possible differences in 
absorption, metabolism and excretion, and possible 
adult occupational exposure. So regressions were per- 
formed on the child and adult populations separately. 
The regression included, within each of the adult and 
child subgroups, distance and age (by single years) as 



the independent variables. The groups were further di- 
vided by sex. This has the effect of reducing any age or 
sex bias that might affect the distance regression. 

In all the analysis results shown and discussed in this 
chapter, the figures relate to distance from the plant 
centroids. Results using the nearest boundary as the 
source were virtually identical to those in which the cen- 
troid was used; in fact, in no case was the significance of 
regressions altered by taking the boundary as the start- 
ing point for calculating distance. 

Since the Working Group on Lead had shown in its 
report that dustfall and air lead decrease virtually to 
'normal' or 'background' levels within 350 metres of the 
lead plants, we performed regression analysis on the re- 
lationship between blood lead level and distance for the 
ranges <350 m. and 350-1000 m. — to see whether, if a 
gradient was found, it was more pronounced closer to 
the plant. 

All the regressions in this section use the natural lo- 
garithm (In) of blood lead in the analyses but the results 
shown in the text have been converted for easier inter- 
pretation. 

Table 6.13 summarizes the significance of the regres- 
sion coefficients for distance for the various area.s and 
distance groupings. The coefficients can be found in 
Appendix 6B. The coefficients for age, and their signifi- 
cance, will be discussed in the next section. 
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TABLE 6.13 
SIGNIFICANCE OF THE DISTANCE REGRESSION COEFFICIENT 
IN THE EQUATION LN (BLOOD LEAD) VS. DISTANCE AND AGE 



Distance' (*; 1,000 m.) 



Area 




Children 






Adults 




Males 


Females 


Combined 


Males 


Females 


Combined 


Toronto Refiners 

Canada Metal 

Prestotite 

Control 

Canada Metal & Control 


_ ** 
_ **• 

_ ** 

-NSD 

_ »*• 


-NSD 

_ ••* 
^ •** 

+ NSD 
_ •*• 


_ * 

_ ••• 
+ NSD 


-NSD 

^ ** 

+ NSD 
+ NSD 

_ *•• 


+ NSD 

_ ••• 

-NSD 
-NSD 

_ ♦*• 


-NSD 

_ *** 

-NSD 
-NSD 


Distance' « 350 m.) 














Area 




Children 






Adults 




Males 


Females 


Combined 


Males 


Females 


Combined 



Toronto Refiners 
Canada Metsil 
Prestolite 
Control 



-NSD 
■NSD 
■NSD 



-NSD 
-NSD 
+ NSD 



. *** 
■NSD 

•NSD 



■NSD 
■NSD 



+ NSD 
+ NSD 
+ NSD 



-NSD 
+ NSD 
+ NSD 



Distance" (360-1 ,000 m.) 


Area 




Children 






Adults 




Males 


Females 


Combined 


Males 


Females 


Combined 


Toronto Refiners 
Canada Metal 
Prestolite 
Control 


-NSD 
-NSD 
-NSD 
+ NSD 


+ NSD 
-NSD 
-NSD 
+ NSD 


+ NSD 

_ « 
_ * 

+ NSO 


+ NSD 

-NSD 
+ NSD 

_ •* 


+ NSD 

_ *• 

-NSD 
-NSD 


-NSD 

_ ** 

_ « 
-NSD 



'Distance is measured from the centroid 
(-)Negative regression coefficient 
( + )Positive regression coefficient 
'Significant at 5% level 
** Significant at 1 % level 
•••Significant at 0.1% level 
NSD — No significant difference 

Table 6.14 shows the change in average blood lead 
level for given distance ranges, ages and sex for regres- 
sions which proved to be statistically significant in the 
preceding analysis. These results were obtained by eval- 
uating the regression equations which use the natural lo- 
garithm of the blood lead levels, and include age as an 
independent variable. Hence the equations must be 
solved for specific ages. 

1. Toronto Refiners and Smelters. Looking at the 
whole area, i.e. < 1,000 m., the regressions are 
significant only for male children and the combined 
children groups. 

In the area close to the plant (i.e. <350 m.) we found 
a highly significant negative regression of blood lead 
levels with distance for the children, and a moderately 
significant negative regression for adults of both sexes. 
The negative: regression means that the average blood 
lead level decreases as distance from the plant increases. 
For example, the decline in average blood lead level for 
male children age 12, from 75 to 350 m. from the plant 
is 27.7 meg. 

In areas farther from the plant (350-1,000 m.) there 
was no significant regression for any of the subgroups. 

These results indicate that there is a relationship be- 
tween blood lead levels and distance from the plant as 
shown in the <350 m. range and the < 1,000 m. range. 

2, Canada Metal. In the entire (< 1,000 m,) area there 
is a strong negative regression for the total population 
as well as for all the subgroups. 

In the area close the the CM plant, that is <350 m., 
the only statistically significant regression between 
blood lead level and distance was found among adult 
males, and shows a decrease of blood lead with dis- 
tance. 



In the area farthest from the plant, i.e. 350-1,000 m., 
the combined (male and female) children group, as well 
as the adult females, were all statistically significant in 
their negative regression. 

One possible explanation for the lack of a significant 
regression close to the plant is that the scatter of blood 
lead levels found closer to the plant is so great as to ob- 
scure any possible relationship between close proximity 
and elevated blood lead levels. But in the area as a 
whole, i.e. < 1,000 m., there is a pronounced decline in 
blood lead levels between the nearer and the more dis- 
tant areas. For example, the average blood lead level of 
a seven year old female declines by 7.6 meg between 
100 and 1,000 m. from the plant centroid. 

3. Prestolite. In the entire (< 1,000 m.) area there is a 
statistically strong negative regression for both of the 
children groups: the average blood lead level of a 12 
year old male, for example, declines by 2.4 meg between 
150 and 1,000 m. from the plant centroid. 

In the area close to the Prestolite plant (<350 m.) 
there is a negative relationship between blood lead lev- 
els and distance for both the combined adult and com- 
bined children groups; farther from the plant a relation- 
ship holds true only for the combined children group. 

Here again, it is possible that the scatter of readings 
close to the plant obscures any clear relationship in that 
area. There does seem, though, to be a general 
decline — at least for the children — between blood lead 
levels found closer to the plant and those found farther 
away from it. 

4. Control Area. For the Control Area, distance is cal- 
culated from the 'centroid' a point near the intersection 
of Dundas and Broadview Streets. 

The only significant relationship found between 
blood lead levels and distance in this area was for male 
adults living within 350-1,000 m. of the 'centroid'. 



33 



TABLE 6.14 

AVERAGE CHANGES rN BLOOD LEAD LEVELS (MCG/100 MLS) 

OVER GIVEN DISTANCE RANGES 

(Shown (or Regressions Signrficant at 5% Level) 



Toronto Refiners and Smelters 



Sex 



Mal« 



Female 



Canada Metal 



Sex 



Male 



Female 



Age 

(yr) 



Distance Range 



75'-350 m. 



350-1000 m 



75'-1OO0m, 



2 

7 
12 
35 



-36.49 
-31 .80 

-27.71 
- 9.06 



-6.28 
-5.06 
-4 84 



2 

7 
12 
35 



-20.12 
-16.52 
-13.56 
- 9.43 



Age 

(yr.) 



Distance Range 



100'-350m. 



350-1000 m. 



2 

7 
12 
35 



5.39 



2 

7 

12 

35 



-1.77 



lOO'-IOOOm. 



-8.84 
-8.16 
-7.52 

-5.14 



-8.78 
-7.56 
-6.51 
-S.06 



Prestolite 



Sex 



Male 



Age 

(yr.) 



Distance Range 



150'-350m. 



350-1000 m. 



2 

7 
12 
35 



ISO'-IOOOm. 



-2.85 
-2.62 
-2.41 



Female 



2 

7 

12 

35 



-3.39 
-3.01 
-2.67 



'Distance from centroid to nearest residence. 



6.4.2 Age Regression 

The following results were obtained from the regres- 
sion analysis described in chapter 6.3 and a summary of 
the results appears in Table 6.15 with the coefficients 
themselves to be found in Appendix 6B. 

The ages used in the analysis are exact to the nearest 
year. 

Examples of some of the changes in average blood 
lead level {for given distances from the plant and given 
sex) which result from changes in age appear in Table 
6.16, These results and the subsequent di.scussion are 
based on the results obtained using people from the en- 
tire (< 1,000 m.) area. 

1, Toronto Refiners and Smelters. In this area there is a 
statistically significant decrease in blood lead levels with 
age for the female and combined children groups, but 
not for the male children. There is a statistically 
significant increase in blood lead levels with increasing 
age only for the combined adult group. 

2. Canada Metal. In the CM area there is a strong 
negative relationship for children of both sexes, but a 



significant positive one for the female adult and the 
combined adult groups. 

It appears, then, that for this plant area too, blood 
lead levels decrease with increasing age in children and 
show a contrasting increase with age in adults. 

3. Prestolite. In the area as a whole there is a statisti- 
cally strong negative regression with age for children, 
but for adults of both sexes there is a statistically 
significant positive regression with age. 

4. Control Area. In all three distance groups the nega- 
tive relationship between blood lead levels and age 
among the children found in all three plant areas ap- 
plies in the Control Area. too. There is no significant 
relationship between blood lead level and age for any of 
the adult groups. 

In summary, the predominant theme in the relation- 
ship between blood lead levels and age seems to be that 
those levels decrease with age in children but mcrease 
with age in adults. For instance, the decline in mean 
blood for male children living close to CM is 2.5 meg 
from the age of two to the age of seven. 
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TABLE 6.15 

SIGNIFICANCE OF THE AGE REGRESSION COEFFICIENT 

IN THE EQUATION LN (BLOOD LEAD) VS. DISTANCE AND AGE 



Age (At Distances < 1 ,000 m.) 



Area 



Children 



Males 



Toronto Refiners 
Canada Metal 
Prestoitte 
Control 



-NSD 



Females 


Combined 


_*•• 


_♦♦• 


_*•* 


_.♦*• 


_**• 


_»*• 


_*** 


—♦* • 


_**• 





Mates 



+ NSD 
+ NSD 

+ *• 
+ NSD 



Toronto Refiners 
Canada Metal 
Preslolite 
Control 



-NSD 



-NSD 



-NSD 



+ NSD 
+ NSD 
+ NSD 
+ NSD 



(-)Negalive regression coefficient 
( + )Positi\ie regression coefficient 

'Significant at 5% level 
'•Significant at 1% level 
•••Significant at 0.1% level 
NSD — No significant difference 



Adults 



Females 



+ NSD 

+ *•* 
+ * 
+ NSD 



+ • 

+ NSD 
+ NSD 
+ NSD 



Combined 



+ • 



+ NSD 



Canada Metal & Control 


__*•* 


_**• 


_♦*♦ 


+ NSD 


+ ♦•* 


+ ••* 


Age (At Distances <350 m ) 






Children 






Adults 






Males 


Females 


Combined 


Males 


Females 


Combined 



+ • 

+ NSO 
+ NSD 
+ NSD 



Age (At Distances 350-1 .000 m.) 


















Children 






Adults 






Males 


Females 


Combined 


Males 


Females 


Combined 


Toronto Refiners 
Canada Metal 
Prestolite 
Control 


-NSD 


_•• • 


— ••* 
_♦•• 


+ NSD 
+ NSD 

+ •* 
+ NSD 


+ NSD 

+ ••* 
+ • 
+ NSD 


+ NSD 

+ ••• 
+ •* 
+ NSD 



TABLE 6.16 

AVERAGE CHANGE IN BLOOD LEAD LEVEL (MCG/100 MLS) 

FOR VARIOUS CHANGES IN AGE 

(Stiown for Regressions Significant at 5% Level) 



Toronto Refinurs and Smelters 



Snv 


Distance 






Age Change 








2-7 


7-12 




20-35 


35-50 


M 

F 


75' 
1000 

75' 
1000 


^.18 
-4.03 


-3,47 
-3.34 




— 


— 


Canada Metal 


Sex 


Distance 






Age Change 






2-7 


7-12 




20-35 


35-50 


M 

F 


100' 
1000 

100' 
1000 


-2.48 
-1.80 
-4.39 
-3.17 


-2.31 
-1,67 
-3,78 
-2,73 




+ 1.14 
+ 0.87 


+ 1.20 
+ 0.91 


Prestoiite 


Sex 


Distance 






Age Change 






2-7 


7-12 




20-35 


35-50 


M 

F 


150' 
1000 

150' 
1000 


-1 .92 
-1 69 
-2.57 

-2,19 


-1.77 
-1.56 
-2.28 
-1.94 




+ 1.39 
+ 1.39 
+ 0,65 
+ 0,59 


+ 1.46 
+ 1.48 
+ 0.67 
+ 0.63 


Control Area 














Sex 


Distance 






Age Change 






2-7 


7-12 




20-35 


35-50 


M 

F 


M 

100 
1000 


-2.11 
-2.06 
-3.15 
-3.38 


-1.91 
-1.86 
-2.69 
-2.89 




+ 1.32 
+ 1.42 


+ 1.42 

+ 1.52 



'Distance from slant centroid to nearest residence. 
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6.5 Comparison of Mean Blood Lead 
Levels Between Plant Areas and 
Control Area 

In the preceding sections of this chapter we have exam- 
ined the relationship of the blood lead levels to age, sex, 
and distance from the lead plants for each area. In this 
section, we will examine the blood lead levels for the 
three lead plant areas as compared to the Control Area. 

From the figures in Table 6.2 it is evident that the 
percentage of people with elevated blood leads in the 
Control Area (0.3%) is significantly lower than in the 
three plant areas. 

When comparing the means between the plant areas 
and the Control Area the distributions of the study pop- 
ulations by sex and age must be allowed for, because of 
possible differences in distribution of these variables be- 
tween the areas (see chapter 5). Again, the plant areas 
were divided into the two distance groups (<350 m. 
and 350-1,000 m.). Table 6.17 summarizes the results of 
the comparison of each plant area to the Control Area 
for the given age and sex group. 



6.5.2 Comparison for Adults 

As discussed in Chapter 5 there was no statistical 
difference in the age distribution of the adult population 
when comparing TRS and CM with the Control Area. 
In the Pr area, there was a statistically significant 
difference in the age distribution, but it is small and 
would have little effect on this analysis; hence, in this 
analysis the adult age groups have been pooled. 

Among the. males, blood lead levels are significantly 
higher within 1,000 m. of the plants than in the Control 
Area. This holds true for the <350 m. distance from all 
plants, and for the 350-1,000 m. distance range for all 
except TRS. For the male groups within 350 m. of the 
plants, blood lead levels ranged from 3 meg to 7 meg 
higher than those in the Control Area. 

In the CM area the females had significantly higher 
blood lead levels in all three distance groupings. Close 
to the CM plant, blood lead levels were more than 5 
meg higher on average than in the Control Area; in the 
TRS and Pr areas the mean blood lead levels of females 
were not significantly different on average than in the 
Control Area. 



6.5.1 Comparison for Clilldren 

We have shown in previous sections that the study 
populations of children do not have the same age dis- 
tribution in the plant areas as in the Control Area, and 
that blood lead level varies with age for the children; 
consequently, the children must here be subdivided into 
age groups to minimize the effects of these differences in 
distribution between the plant areas and the Control 
Area. 

Table 6.17 shows that in the TRS area the male child- 
ren in the two eldest age groups have blood lead levels 
statistically significantly higher than those in the Con- 
trol Area regardless of the distance group used. This 
finding does not generally hold true for the youngest 
male group (0-4 yrs.) or for any of the female age groups 
in any of the distance groups. 

In the CM area as a whole, the mean blood lead lev- 
els for ail the age groups of both sexes are statistically 
significantly higher than in the corresponding age and 
sex groups in the Control Area. This holds true for all 
age and sex groups in closer proximity to the plant 
(<350 m.) as well as for all age and sex groups more re- 
mote from the plant except for the youngest male group. 

In the Pr area no clear trend is evident for the child- 
ren groups of either sex when the area as a whole 
(< 1,000 m.) and the area farther (350-1.000 m.) from 
the plant are considered; however, closer to the plant 
(<350 m.) there is a significant difference between the 
geometric means of all age and sex groups and the cor- 
responding Control Area groups except for the 0-4 year 
age group for both sexes. 



6.6 Analysis of Blood Lead Levels and 
Estimated Soil Lead Levels 



6.6.1 Estimation of Soil Lead Levels 

Since there were approximately 8,000 blood tests and 
a very limited number of houses sampled by the City of 
Toronto for soil, we used a technique in which data 
from systematic surveys of each area conducted by the 
Ministry of the Environment's Phytotoxicology Section 
were used to estimate a topsoil lead value for each 
house. 

The survey data used included those collected in 
June, 1974 at TRS and CM; in July, 1974 at Pr, and Oc- 
tober, 1974 in the Control Area (see Appendix 6C for a 
list of raw data). 

The estimation method used the SYMAP program 
described in Chapter 4. This technique interpolates on a 
rectangular grid pattern from the neighboring measured 
data points. The grid was selected so that the level of 
resolution provided one calculated point on the grid for 
each house. 

As a by-product of the estimating procedure, contour 
maps can be drawn through points having equal soil 
lead levels and these appear on the following pages. 
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Aga 
Group 



0-4 
5-9 

10-14 

15 + 



0-4 

5-9 

10-14 
15 + 



TABLE 6.17 
GEOMETRIC MEAN BLOOD LEAD LEVELS (MCG/100 ML) 

FOB EACH AREA BY AGE GROUf AND SEX 

AND ANALYSIS OF VARIANCE COMPARISON BETWEEN 

THE PLANT AREAS AND THE CONTROL AREA 

DIttanc* Range { < 1 ,000 m.) 



Sex 



Male 



Female 



Toronto 
Refiners 



23.2 (NSD) 

22.3 (•*) 

20.4 (••) 
22.1 (•) 



23.4 (•) 
19.8 (NSD) 
17.0 (NSD) 
15.3 (NSD) 



Area 



Canada 
Metal 



Prestolite 



27.4C") 
25.7(**') 
23,5 (•") 
24.9C*') 



25.9 (•") 
23.6(**') 
20.5('**) 
19.6 ('") 



21.8 (NSD) 

20.9 (•) 
18,8 (NSD) 
22,3 (*) 



20.2 (NSD) 
19.0 (NSD) 
16.7 (NSD) 
15.2 (NSD) 



Control 



21,8 
19.8 
18.1 
19 3 

19.7 
19.0 
16.5 
15.6 



Age 
Group 



0-4 

5-9 

10-14 

16 + 



0-4 
5-9 

10-14 
15 + 



Sex 



Male 



Female 



DiBtsnc* Range «350 m.) 



Toronto 
Refiners 



25.0 (NSD) 

23.1 (•) 

22.3 (•) 

22.4 (') 



22,9 (NSD) 
20.3 (NSD) 
19,0 (NSD) 
14,7 (NSD) 



Area 



Canada 
Metal 



31.9('*') 
30.8(***) 
25.1(***) 
26.0(*'*) 



32.1 (•••) 
27.0('**) 
22.5(***) 
20.B("*) 



Prestolite 



21 .5 (NSD) 
22.4(*") 
20.5 (*) 
22.9 (*) 



20.1 (NSD) 
20.8 (••) 
19.3(**') 
15.6 (NSD) 



Control 



21.8 
19.6 

18.1 

19.3 



19.7 

mo 

16.5 

15.6 



Age 
Group 



Sex 



DIctanc* Rang* (350-1,000 m.) 



Area 



Toronto 
Refiners 



Canada 
Metal 



Prestolite 



Control 



0-4 
5-9 

10-14 

15 + 



0-4 
5-9 

10-14 
15 + 



Male 



Female 



'Significant at 5% level 
••Significant at 1% level 
•••Signif cant at 0.1% level 
NSD — No significant difference 



21.7 (NSD) 
22.0 (•) 
20.2 (*) 
21,9 (NSD) 



24.0 (NSD) 
24.1(*") 
23.1(*") 
23.7 (**) 



21 9 (NSD) 
20.6 (NSD) 
18.6 (NSD) 
22.2 (*) 



23.8 (•) 
19.7 (NSD) 
16.6 (NSD) 
15.6 (NSD) 



23.5 ('*) 
22.6('»') 
19.9('") 
18.7('") 



20.2 (NSD) 
18.7 (NSD) 
16.2 (NSD) 
15.2 (NSD) 



21.8 
19.8 
18.1 
19.3 



19.7 
19.0 

16.5 
15.6 
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FIGURE 6.3 CONTOUR MAP OF SOIL LEAD LEVELS FOR THE TORONTO REFINERS AND SMELTERS AREA 
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FIGURE e.4 CONTOUR MAP OF SOIL LEAD LEVELS FOR THE CANADA METAL AREA AND THE CONTROL AREA 
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FIGURE 6.6 CONTOUR MAP OF SOIL LEAD LEVELS FOR THE PRESTOLITE AREA 
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The estimation procedure was accomplished as fol- 
lows: the soil lead data were put into the SYMAP pro- 
gram; the interpolated values and their co-ordinates for 
each point on the grid were put onto a magnetic tape; 
the co-ordinates for each person's house were then 
matched to the closest set of co-ordinates on the grid, 
and their interpolated value was added to the computer 
file record for that person. 

It should be noted that the analyses in this section 
and the following section are based only on people liv- 
ing within 500 metres of the plant centroids since the 
soil lead siurvey by the Phytotoxicology Branch did not 
extend much beyond this distance; thus the estimation 
technique breaks down beyond the 500 metre distance. 



6.6.2 Comparison of City of Toronto Soil 
Results and Estimated Soil Results 

It is of interest to compare the estimated soil lead lev- 
els attributed to those few houses for which actual soil 
samples were collected by the City of Toronto in its sur- 
vey (see Appendix 6D). A close relationship between the 
estimated soil leads and the City of Toronto's samples 
cannot be expected since they were collected for 
different purposes and by different people using 
different techniques. For example, the phytotoxicology 
soil samples were collected at increasing distances along 



several radii from each source and the collection sites 
were either on private property or in schools, parks and 
vacant lands. The City of Toronto samples, however, 
did come only from private property. In spite of these 
considerations the agreement between means is remark- 
ably good. 

Table 6.18 shows the geometric means and 95 per 
cent confidence intervals for the means for the esti- 
mated soil samples and the City of Toronto soil 
samples. 



6.6.3 Distribution of Blood Lead Levels by 
Estimated Soil Lead Level 

In order to assess the effect of soil lead levels on 
blood lead levels, analyses similar to those carried out 
for distance were used. Persons were assigned to five 
soil lead level ranges based upon the soil lead level esti- 
mated for their property. The five ranges were 0-599 
ppm, 600-999 ppm, 1,000-2,999 ppm, 3,000-4,999 ppm, 
and 5,000 ppm and over. The blood lead levels of peo- 
ple assigned to each of these ranges were then analyzed 
using the 'discrete' and 'continuous' methods as out- 
lined previously. 

In the 'discrete' method the number of high and low 
blood lead levels were counted for each soil lead level 
range, and Table 6.19 summarizes these results. 



TABLE 6.18 
COMPARISON OF THE GEOMETRIC MEANS 

OF THE EST. PHYTO SOIL SAMPLES 
AND THE CITY OF TORONTO SOIL SAMPLES 





Number 
of Cases 




Soil Est 


. Phyto 




City Samples 


Area 


Mean 
(ppm) 


95% Confidence 
Interval for 
the Mean 


Mean 
(ppm) 


95% Confidence 
Interval for 
the h^ean 


Toronto Refiners 
Canada Metal 
Prestolite 


g 

61 

25 


117« 
503 




953-1456 
896-1550 
431-586 


11Q4 
565 


386-3154 

662-961 

431-742 



As can be seen from Table 6.19, when the results are 
considered by sex and age group the number of cases is 
too small to make a chi-square test valid, so no 
significance levels are given in the table. As an aid to 
visualizing these results Figure 6.6 shows the percentage 
of highs in each soil lead level range plotted against the 
range; it shows the percentage of highs only for the case 
when all three plant areas were combined. 

The graph shows that the percentage of people with 
elevated blood lead levels increases as the soil lead level 
rises. This is particularly true for children of both sexes. 

In the 'continuous' method the people were assigned 
to the soil lead level ranges as above, but the geometric 
mean blocd lead level was then calculated for each 
range. The results of this analysis are shown in Table 
6.20. The table also shows the significance levels for the 



analysis of variance comparison of the geometric mean 
blood lead level in the lowest soil lead level range (0-599 
ppm) with the mean blood lead level in each of the 
other soil lead level ranges. 

When the three plant areas are pooled there is a sta- 
tistically significant rise in geometric mean blood lead 
level as the soil lead level increases for both sexes in the 
adult and child groups. 

When all areas are considered separately it is evident 
that the male children who live in houses where the soil 
lead level is over 1,000 ppm have statistically 
significantly higher mean blood lead levels than do male 
children in houses where the soil lead level is less than 
600 ppm. For the CM area this trend is also significant 
for female children and male adult.s. A similar trend is 
shown in some of the other subgroups but is not statisti- 
cally significant. 
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TABLE 6.19 
NUMBER OF HIGH AND LOW BLOOD LEAD LEVELS BY SOIL LEAD LEVEL RANGES 



Soil 

Lead Level 

Range 


Blood 
Lead 
Level 
(meg) 




Toronto Refiners 




Canada Metal 


Prestolite 


Three Plant Areas Combined 


Children Adults 


Children Adults 


Children Adults 


Children Adults 


(ppm) 


Male 


Female Male 


Female 


Male Female Male 


Female 


Male 


Female Male 


Female 


Male Female Male Female 


0-599 


>40 
<40 




19 


1 
20 37 



36 


5 1 
100 88 32 


1 
70 


12 
248 


8 6 
239 73 



128 


17 8 8 1 
367 347 142 234 


600-999 


>40 
<40 



34 


4 
34 29 



35 


7 4 2 
51 S3 48 


2 

71 


11 
136 


3 1 
168 32 



76 


18 7 7 2 
221 255 109 182 


1000-2999 


;>40 
<40 


7 
13 


3 4 
22 33 



31 


117 6 
71 79 70 



102 



25 


1 
IB 2 




11 


18 11 10 
109 119 105 144 


3000-4999 


>40 
<40 







3 2 




1 


4 5 5 
28 28 20 


1 
30 














4 5 5 1 
28 31 22 31 


5000 + 


>40 
<40 














6 3 2 
13 2 7 




9 







2 




1 


6 3 2 
13 4 7 10 



TABLE 6.20 

SUMMARY OF GEOMETRIC MEAN BLOOD LEAD LEVELS 

CLASSIFIED BY ESTIMATED SOIL LEAD LEVELS 



Soil Lead 




Toronto Refiners 




Canada Metal 


Prestolite 


All Three Plant Areas 


Level Range 
(ppm) 


Children 


Adults 


Child 


ren 


Adults 


Children 


Adults 


Children 


Adults 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


Male 


Female 


0-599 


22.4 


19.6 


20,6 


14.9 


23.6 


22.0 


22.9 


20.1 


21.2 


19.8 


23.0 


16.2 


21.9 


20.3 


22.4 


17.1 


600-999 


20.0 
(NSD) 


18.1 
(NSD) 


22.5 
(NSD) 


13.4 
(NSD) 


27.0 
(•) 


23.7 

(NSD) 


24.6 
(NSD) 


209 
(NSD) 


22.1 
(NSD) 


18.8 
(NSD) 


22.1 
(NSD) 


14,7 
(NSD) 


22.9 

(NSD) 


19.7 
(NSD) 


23.3 

(NSD) 


16.6 
(NSD) 


1 000-2999 


29.2 
(•) 


21.4 
(NSD) 


23.3 
(NSD) 


17.1 
(NSD) 


26.8 

(••) 


26.2 


24.6 
(NSD) 


20.4 
(NSD) 


24.4 

(•) 


23.3 
(NSD) 


36.4 
(NSD) 


16.2 
(NSD) 


26.7 
(...) 


24.1 
(...) 


24.4 
(•) 


19.3 
(...) 


3000-*999 


— 


19.6 
(NSD) 


20.5 
(NSD) 


11.0 
(-) 


30.2 
("*) 


29.8 
(•") 


30.0 
(...) 


22.5 

(NSO) 


— 


— 


— 


— 


30.2 
(...) 


28.8 
(...) 


29.1 
(...) 


22.0 
(...) 


5000-1- 


— 


— 


— 


— 


36.4 


36,6 


33.1 
(...) 


21.4 
(NSO) 


— 


22,9 
(NSO) 


— 


23.0 
(— ) 


36.4 
(...) 


32.0 
(...) 


33.1 
(...) 


21.6 



NOTE: The significance levels in brackets under the mean are for the comparison 
ol that mean v»ith the mean for the range 0-599 ppm. 
'Significant at 5% level 
"Significant at 1% level 
** •Significant at 0,1% level 
NSD — No significant difference 
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FIGURE 6 6 NUMBER OF PEOPLE WITH HIGH BLOOD LEAD LEVELS AS A PERCENTAGE OF THE TOTAL PEOPLE 
TESTED IN AREAS WITH ESTIMATED SOIL LEAD LEVELS IN THE RANGES 0-599, 600-999. 1000-2999, 3000-4999, 
5000+ P. P. M. (THREE PLANT AREAS COMBINED) 
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FIGURE 6. 7 GEOMETRIC MEAN BLOOD LEAD LEVELOF PEOPLE RESIDENT IN AREAS WITH ESTIMATED SOIL LEAD 
LEVELS IN THE RANGES 0-599, 600-999. 1000-2999, 3000-4999, SOOO-t- P. P.M. (THREE PLANT AREAS 
COMBINED) 
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6.6.4 Regression Analysis of Blood Lead Levels 
and Estimated Soil Lead Levels 

As before, in performing regressions on blood lead 
levels, age and sex must be taken into account as con- 
founding variables; consequently, the regressions of 
blood lead levels versus estimated soil lead levels in- 
clude age (to the nearest year) as a co- variable and were 
done separately for the adult and child groups and for 
males and females within those groups. Results of these 



regressions are summarized in Table 6.21 and the 
coefficients are given in Appendix 6E. 

Results indicate a statistically significant positive rel- 
ationship between blood lead levels and estimated soil 
lead levels for the male children in all three plant areas, 
and also for the female children at CM. 

For the adults, only the blood lead levels of males in 
the CM area showed a statistically signilicant relation- 
ship with estimated soil lead level but it should be noted 
that in all cases the regression coefficients are positive. 



TABLE 6.21 

SIGNIFICANCE OF SOIL LEAD REGRESSION COEFFICIENTS 

IN THE EQUATION LN (BLOOO LEAD LEVEL) 

VS. ESTIMATED SOIL LEAD LEVEL AND AGE 



Area 




Children 






Adults 




Male 


Female 


Combined 


Male 


Female 


Combined 


Toronto Refiners 
Canada Metal 
Preslolite 


+ ••• 
+ ** 


+ NSD 
+ NSD 


+ *** 
+ • 


+ NSD 
+ *•* 
+ NSD 


+ NSD 
+ NSD 
+ NSD 


-l-NSD 

+ ••• 
+ NSD 



( — )Negative regression coefficient 
( + )Positive regression coefficient 
•Significant at 5% level 
••Significant at 1% level 
'♦•Significant at 0.1% level 
NSD — No significant difference 



6.7 Lead in Dustfall 

To determine the relative importance of historic soil 
lead contamination as compared to current lead in dust- 
fall emissions from the plants in causing elevated blood 
lead levels, the relationship of blood lead levels to lead 
in dustfall should be analyzed in the same way that the 
relationship with soil lead levels has been. Unfortu- 
nately, too few dustfall samples were available to per- 
form these analyses. 

Lead in dustfall results can also be compared with the 
soil lead levels to examine the possibility that the pat- 
tern of current emissions (dustfall) from the plants is 
related to the pattern of historical contamination (soil 
lead). 

Dustfall samples were collected at a small number of 
stations (see Working Group Report, 1974) by the Air 



Quality Section of the Ministry of the Environment. 
The Task Force has utilized the data from those stations 
where there were at least seven months of data available 
in 1973 and for which there was a Phytotoxicology Sec- 
tion soil lead sampling station within 50 metres. 

The average lead content of the dustfall for 1973 was 
calculated for each station. The average soil lead levels, 
for soil samples taken within 50 m. of the dustfall sam- 
pling stations during 1973 were also calculated. The av- 
erage dustfall and soil lead levels are shown in Table 
6,22. Also shown are the correlation coefficients be- 
tween lead in dustfall and topsoil (0-5 cm.) lead levels as 
well as subsoil (5-10 cm.) lead levels. 

The significant correlation between lead in dustfall 
and lead in soil is compatible with the belief that cur- 
rent dustfall is contributing to the lead contamination 
of soil. 



TABLE 6.22 
AVERAGE LEAD LEVELS OF DUSTFALL AND SOIL SAMPLES 



Station 



Area 



Dustfall 
(tons/ mi'/ month) 



Soil (ppm) 



Topsoil 


Subsoil 


(0-5 cm) 


(5-10 cm) 


3035 


2840 


2609 


2767 


S63 


368 


650 


713 


12500 


7127 


5111 


4189 


454 


439 



31019 
31059 
31060 
31061 
31050 
31051 
31054 



Canada Metal 
Canada Metal 
Canada Metal 
Canada Metal 
Toronto Refiners 
Toronto Refiners 
Toronto Refiners 



0.49 
0.56 
0.16 
0.09 

1,19 
0.41 
0.14 



Correlation Coefficients 



0.95 



0.95 



•••Significant at 0,1% level 
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CHAPTER 7 

RESULTS OF EPIDEMIOLOGICAL QUESTIONNAIRE AND SAMPLING 

PROGRAM 



7.1 Description of Epidemiological Study 
Group 

In the context of this report, 'epidemiologicar is used in 
a limited sense referring only to those aspects of the 
study involving participants for whom at least a valid 
blood lead and an epidemiological Part Two (house- 
hold) questionnaire are available. The forma! criteria 
for inclusion in the 'epidemiological' study group were: 

l.A vj.lid first blood test taken between March 1, 
1973 and November 30, 1974. 

2, An 'epidemiological' Part Two (household) survey 
on their residence. 

Table 7.1 summarizes the epidemiological study 
group breaking it down by blood lead level into high, 
low and borderline categories for each area. The Table 
also shows the number of people who underwent epide- 
miological Part One surveys, and subdivides these into 
the same three categories for each area. Finally, it shows 
the number of houses surveyed in the epidemiological 
Part Two (household) sampling program broken down 
into 'high" (H), 'match* (M), and 'control' (C) groups. 



A 'high' house is defined as one in which there was at 
least one person with a blood lead level of 40 meg (or 
more) per 100 ml of whole blood. 

A 'match' house was selected for its proximity and 
similarity to a high house, and was one in which no per- 
son tested had a high blood lead level. 

'Control' houses were selected 'randomly' in the Con- 
trol Area from among those where blood tests had been 
done on some or all residents and no blood lead levels 
were elevated (see Chapter Two). 

As Table 7.1 shows, not every person who had a 
blood test also had a Part One questionnaire. This was 
because some people were unavailable for interview 
when the nurses called at the home, because some re- 
fused to co-operate in the study or because occupants 
had moved before the interviews were conducted. 

The number of match houses was not the same as the 
number of high houses partly because the people se- 
lected as matches had moved and a new family had 
moved into the house; in other cases, it was because no 
suitable match house could be found close to the high 
one or because co-operation was refused at the initially 
chosen match house. 



TABLE 7.1 
SUMMARY OF 'EPIDEMIOLOGICAL' STUDY GROUP 



Area 


Number of People 

with Blood Test 

By Blood Lead Level Groups 


Number of Part One 

Questionnaires 

By Blood Lead Level Groups 


Number of Part Two 
Questionnaires 




>40 


30-39 

(mcg/100 mis) 


<30 


>40 


30-39 
(meg /1 00 mis) 


<30 


H 


M C 


Toronto Refiners 
Canada Metal 
Prestolite 
Control 


18 

87 

64 

3 


10 
96 

11 


66 
276 
226 
286 


16 

84 

60 

3 


i 

7 


50 
216 

252 


11 

74 

60 

3 


7 — 
70 — 
55 — 

3 133 


All 


172 


169 


854 


163 


123 


676 


148 


135 133 



7.2 Part One Questionnaire (Personal) 

As described in Chapter 2 the epidemiological Part One 
questionnaire was administered by the public health 
nurses on a sequence of forms that were improved as 
the sampling program evolved; an example of the 



finally-developed form is shown in Figure 7.1. Examples 
of I he earlier forms appear in Appendix 2F. 

Guidelines were issued to the nurses to aid them in 
completing the form (see Appendix 7A). 

A summary of the number of responses to the ques- 
tions appears in Table 7,2 for each area. 
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TABLE 7.2 
NUMBER OF RESPONSES TO PART ONE QUESTIONNAIRE 



Questions 



Toronto Refiners Canada Metal 



Prestolite 



Control Area 



Sex 

Birth Date 

Year of Immigration 

Birth Place Code 

Occupation Code 

Grade in School 

Secondary Occupation Code 

Previous Occupational Lead Exposure 

Length of Residence this House 

Length of Residence in this Plant Area 

Length of Residence other Plant Area 

Number of Hours per Day at Residence 

No. of Hours Working or at School in Area 

Long Absences in Last Five Years 

Is there a Lead Worker in the House 

Occupation Title Code 

Tested at Work 

Blood or Urine Test 

Protective Clothes Worn 

Change Clothes at Work 

Are Clothes Wastied with Family Wash 

Shower at Vi/ork 

Is an Electric Kettle Used 

How Many Cups per Day Drunk 

How Many Cups per Day in Cooking 

History of Anaemia 

Is Gasoline Sniffing Admitted 

Is Person Known to Ingest Paint 

Is Person Known to Ingest Soil 

Is there Evidence of Paint Pica 

How Long Smoking 

Cigarettes 

Number of Packs per Day 

Other Smoking Materials 

Has Person Stopped Smoking in Last 5 Yrs. 

If Yes, How Long Ago 

Do others in House Smoke 



73 


369 


258 


262 


73 


369 


756 


262 


31 


44 


105 


48 


eo 


188 


216 


75 


71 


351 


248 


262 


2 


51 


71 


228 


1 


3 


2 


4 


73 


116 


207 


250 


72 


363 


258 


262 


n 


363 


258 


262 


3 


4 


5 


8 


72 


345 


241 


262 


29 


253 


15S 


251 


3 


40 


54 


11 


73 


369 


2S7 


255 


12 


130 


63 


85 





2 


4 


83 














10 


11 


16 


81 


10 


11 


22 


S2 


10 


18 


17 


63 


10 


16 


16 


82 





21 


17 


253 











7 











2 





13 


18 


248 





218 


253 


260 





10 


17 


23D 





11 


17 


2310 





10 


19 


232 





14 


2 


1. 

















37 


18 


9 

















1 


3 


9 





1 


1 


4 





141 


189 


256 



Total Number of Questionnaires: 



73 



369 



258 



262 



7.3 Epidemiological Survey Part Two 
Questionnaire (Houselioid) 

As described in Chapter 2, the Part Two surveys was 
performed by public health inspectors from the City of 
Toronto Department of Public Health, again using im- 
provements of a basic questionnaire the finalized ver- 
sion of which appears in Figure 7.2. Examples of the ear- 
lier questionnaire are in Appendix 7B. 

The survey was in two parts: the questionnaire 
described in this section of the report, and the sample 
collection process (see Chapter 7.4). 

Public health inspectors were given a guide for com- 
pleting the forms (see Appendix 7C}. Documentation for 
the Part Two survey refers to it as the 'environmental 
survey'. 

Table 7.3 summarizes the responses. Again, as we dis- 
cussed in relation to the Part One survey, certain ques- 
tions were not asked until quite late in the sampling pro- 
gram with the result that there were few responses to 
these questions. 



7.4 Epidemiologicai Survey Part 
Two— Househoid Sampiing 

The public health inspectors collected samples from po- 
tential sources of lead in the home. There were 15 sam- 
ple types: paint, dust (short-term), dust (long-term), 
wallpaper, plaster, soil (0-5 cm. depth), soil (5-10 cm. 
depth), water (cold, mins.), water (cold, 10 mins.), 
water (hot, mins.), water (hot, 10 mins.), ceramics, ket- 
tle water, wine, pickling liquid. All of these were col- 
lected from a wide variety of locations (47). 

The number and type of samples for each house were 
left to the inspectors' discretion and they recorded ex- 
tensive information about the sample locations and 
types (see Appendix 7C). Tables 7.4-7.7 show the number 
of samples of each type collected at each location in the 
four areas. 



49 



CITY OF TORONTO 
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TABLE 7.3 
NUMBER OF RESPONSES TO PART TWO QUESTIONNAIRE 



Questions 



Toronto Refiners Canada Metal 



Prastolite 



Lead Worker in House 

Occupation Title Code 

Type of Building 

Construction 

Condition o- Building 

Paint Peeling or Chipping Seen 

Is Plaster Flaking 

Type of Plumbing 

Type of Central Heating 

Is There a Backyard 

Backyard Used as a Play Area 

Type of Surface in Backyard 

Quality of Housekeeping 

Does House Need Frequent Ousting 

Is Dust Visible 

Hygiene 

Is a Vacuum or West Mop Used 

Evidence of Paint Pica 

Are Home Grown Vegetables Eaten 

Small or Large Amounts 

Beans 

Broccoli 

Cabbage 

Carrots 

Corn 

Garlic 

Lettuce 

Onions 

Peas 

Peppers 

Radishes 

Rhubarb 

Tomatoes 

Other 

Are Vegetables Washed 

Lead Pots Used 

Homemade Wine Stored in Porcelain /Ceramic 

Is Stew or Soup Simmering 

Do They Use Canned Milk 

Canned Milk Name and Code 

Is An Electric Kettle Used 

Was Kettle Water Sample Taken 

Kettle Brand Name and Code 

Total Number'of Questionnaires: 



Control Area 



8 


123 


113 


137 





1 





3 


10 


134 


107 


137 


9 


123 


103 


138 


a 


119 


115 


138 


9 


48 


7S 


134 


9 


37 


n 


133 


11 


123 


S3 


133 


2 


8 


75 


132 


4 


10 


n 


133 


2 


8 


rs 


131 


2 


8 


76 


129 


9 


128 


115 


138 


2 


8 


75 


132 


2 


9 


75 


131 


7 


114 


113 


139 


■i 
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132 


2 


10 
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131 


11 
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51 
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1 
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1 
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10 
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1 


43 


13 
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9 





1 
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1 


28 


10 
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1 


^3:' 
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m 


41 
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$ 
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1 


1 


49 


S3 


11 


128 


lis 


137 


s 


122 


114 


136 


2 


11 


77 


133 


2 


25 


77 


t2» 





7 


2 


31 


i 


25 


75 


m 


2 


8 


64 


106 





7 


7 


25 



18 



144 



115 



139 
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TABLE 7.4 

HUMBER OF SAMPLES COLLECTED BY TYPE AND LOCATtON 

Toronto Rsllrwra wid Snwttart Area 



Sample Types 



01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 



Wall 23 1 

Ceiling 2 

floor 2 13 

Door Interior 2 

Door Exterior 2 

Door Frame Interior 1 1 

Door Frame Exterior 1 

Window Frame Interior 

Windowsill Frame Exterior 3 

WindowsrII interior 13 1 

Windowsill Exterior 2 1 

Area btw inner & Outer WJrtdow 2 

Baseboard 2 1 

Stairs Tread & Riser 2 11 

Railing Interior 1 

Railing Exterior 4 

Kitchen Cupboards 

HIghchair 

Crib 

Bed 

Dresser 

Fence 1 

Laundry Tub 2 

Kitchen Sink 9 2 

Hand Basin 1 

Isolated Water Tap 1 

Booitcass 

Chair 

Table 

Ceramics 

Baset>oard 

Hot Air Duct 1 8 

Cold Air Return Duct 1 

Radiator 

Furnace 1 

Vacuum Cleaner S 

Battitub 3 

Light Fixtures 

Picture Frames 

Fireplace 

Exterior Siding S 

Closet 

Soil Station No. 1 8 7 

Soil Station No. 2 1 

Soil Station No. 3 2 2 

Soil Station No. 4 

Soil Station No. 5 

SAMPLE TYPE CODE 

01 - Paint 08 - Cold water "0" min. 

02 -Short term dust 09 -Cold water "10" min. 

03 - Long term dust 10 - Hot water "0" min. 

04 - Wallpaper 1 1 - Hot water "10" min, 

05 - Plaster 1 2 - Ceramics 

06 - Soil 0-5 cm . 1 3 - Kettle water 

07 - Soil 5-1 cm. 14- Wine sample 
1 5 - Pickling liquid 
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TABLE 7.5 

NUMBER OF SAMPLES COLLECTED BY TYPE AND LOCATION 

Canada M«W Araa 

Sample Types 



01 



02 03 CM 05 06 07 08 09 10 11 12 13 14 15 



Wall 

Celling 

Floor 

Door Interior 

Door Exterior 

Door Frame Interior 

Door Frame Exterior 

Window Frame Interior 

WindowsitI F'rame Exterior 

Windowsill Interior 

Windowsill Exterior 

Area btw Inner & Outer Window 

Baseboard 

Stair Tread & Riser 

Railing Interior 

Railing Exterior 

Kitchen Cupboards 

Highctiair 

Crib 

Bed 

Oresser 

Fence 

Laundry Tub 

Kitchen SInIt 

Hand Basin 

Isolated Water Tap 

Boolccase 

Chair 

Table 

Ceramics 

Baseboard 

Hot Air Duct 

Cold Air Return Duct 

Radiator 

Furnace 

Vacuum Cleaner 

Bathtub 

Light Fixtures 

Picture Frames 

Fireplace 

Exterior Siding 

Closet 

Soil Station No. 1 

Soil Station No. 2 

Soil Station No. 3 

Soil Station No. 4 

Soil Station No. 5 



262 

21 

14 

52 

S 

a 

4 

40 

23 

115 

14 

15 

45 

31 

6 

32 

5 

1 

5 

4' 

4. 

£ 

2 



3 

1 
3 



28 

1 



4 

1 

79 205 

6 

26 



19 



23 



6 
1 
87 
2 
11 
13 
52 



24 

4 
2 



57 33 

82 75 

6 5 

4 3 



2 
1 

32 
38 

1 
55 

21 



2 

s 



50 40 

1B 6 

31 9 
1 

SAMPLE TYPE CODE 

01 - Paint 08 - Cold water "0" min. 

02 - Short term dust 09 - Cold water "10" min. 

03 - Long term dust 10 - Hot water "0" min. 

04 - Wallpaper 11 - Hot water "10" min. 

05 - Plaster 1 2 - Ceramics 

06 - Soil 0-5 cm. 1 3 - Kettle water 
07 -Soil 5-10 cm. 14 -Wine sample 

15 -Pickling liquid 
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TABLE 7.6 

NUMBER OF SAMPLES COLLECTED BY TYPE AND LOCATION 

Praatollte Area 

Sample Types 



01 



02 03 04 05 06 07 08 09 



10 



11 



12 13 14 IS 



Wall 

Ceiling 

Floor 

Door Interior 

Door Exterior 

Door Frame Interior 

Door Frame Exterior 

Window Frame interior 

Windowsill Frame Exterior 

Windowsill Interior 

Windowsill Exterior 

Area btw inner & Outer Window 

Baseboard 

Stairs Tread & Riser 

Railing Interior 

Railing Exterior 

Kitchen Cupboards 

Highchair 

Crib 

Bed 

Dresser 

Fence 

Laundry Tub 

Kitchen Sink 

Hand Basin 

Isolated Water Tap 

Booltcase 

Chair 

Table 

Ceramics 

Baseboard 

Hot Air Duct 

Cold Air Return Duct 

Radiator 

Furnace 

Vacuum Cleaner 

Bathtub 

Light Fixtures 

Picture Frames 

Fireplace 

Exterior Siding 

Closet 

Soil Station No. 1 

Soil Station No. 2 

Soil Station No. 3 

Soil Station No. 4 

Soil Station No. 5 



156 


2 


4 


7 






13 


4e 


23 


20 


1 


9 


11 






22 


7 


56 


26 




4 


15 


1 


4 


12 




2 


34 


9 


8 


5 




1 


19 


3 


2 


36 


10 


1 


14 


1 


2 


4 






15 






5 


1 





2 


1 


1 


2 


9 


19 


5 


23 


1 


2 


2 


41 


9 


23 


1 




1 


11 




1 



1 

2 



3 3 

113 112 26 



25 



50 44 

30 26 
20 14 



SAMPLE TYPE CODE 
01 -Paint 08-Cold water "O'min. 

02 - Short term dust 09-Cotd water "I" min. 

03 - Long term dust 10 -Hot water "0" min. 

04 -Wallpaper 11 -Hot water "10" min. 

05 - Plaster 1 2 - Ceram Ics 

06 - Soil 0-5 cm . 1 3 - Kettle water 
07 -Soil 5-10 cm. 14 -Wine sample 

15 -Pickling liquid 



TABLE 7.7 

NUMBER OF SAMPLES COLLECTED BY TYPE AND LOCATION 

Control Area 

Sample Types 



01 02 03 04 05 06 07 08 09 10 11 12 13 



14 



15 



Wall 

Ceiling 

Ftoor 

Door Intefior 

Door Exterior 

Door Frame Interior 

Door Frame Exterior 

Window Frame Interior 

Windowsill Frame Exterior 

Windowsill Interior 

Windowsill Exterior 

Area btw Inner & Outer Window 

Baseboard 

Stairs Tread & Riser 

Railing Interior 

Railing Exterior 

Kitchen Cupboards 

Highchair 

Crib 

Bed 

Dresser 

Fence 

Laundry Tub 

Kitchen Sink 

Hand Basin 

Isolated Water Tap 

Bookcase 

Chair 

Table 

Ceramics 

Baseboard 

Hot Air Duct 

Cold Air Return Duct 

Radiator 

Furnace 

Vacuum Cleaner 

Bathtub 

Light Fixtures 

Picture Frames 

Fireplace 

Exterior Siding 

Closet 

Soil Station No. 1 

Soil Station No. 2 

Soil Station No. 3 

Soil Station No. 4 

Soil Station No. 5 



264 


14 


11 


12 






11 


39 


77 


22 


1 


4 


11 






46 


5 


20 


7 


1 


3 


35 


2 


7 


15 




2 


147 


17 


42 


57 


12 


9 


15 


1 


6 


19 


8 


9 


10 


9 


22 


S 


1 




17 






5 




1 



101 



14 

18 

36 

12 



64 
3 
2 

1 



60 57 

67 68 

8 8 

1 1 



18 
3 



4 4 



SAMPLE TYPE CODE 

01 - Paint 08 - Cold water "0" min. 

02 - Short term dust 09 - Cold water "10" min. 

03 - Long term dust 1 - Hot water "0" min. 

04 - Wallpaper 1 1 - Hot water "10" min. 

05 - Piaster 1 2 - Ceramics 
06 -Soil 0-5 cm. 1 3 - Kettle water 
07 -Soil 5-1 cm. 1 4 - Wine sample 

IS- Pickling liquid 
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Tables 7.4-7.7 show clearly that because of the great 
variety of possible sample locations relatively few 
samples were collected from each. To ensure an ade- 
quate number of samples of each type for statistical 
analysis some categories were pooled. For example, 
'paint from the door interior' or 'paint from window 
ledges' became part of 'paint from accessible surfaces'. 

Thirty sample type and location combinations were 



defined and these are listed in Table 7.8. 

Table 7.9 shows the number of samples collected for 
each of the listed sample type and location combina- 
tions for each area. Differences from Tables 7.4-7,7 in 
the total numbers for the two types of dust samples 
reflect changes in the definition of what constitutes 'long 
term' and 'short term' dust. 



TABLE 7.« 
POOLED SAMPLE TYPE AND LOCATION CODES 



Sample Type 



Location 



Paint 
Short-term dust 

Long-term duet 



Wallpaper 

Plaster 

Soil 0-5 cm. 
Soil 5-10 cm. 
CoW water "0" miri. 



Cold water "10" min. 



Hot water "0" min. 
Hot water "10" min. 
Ceramics 
Kettle water 
Wine sample 
Pickling liquid 



— Accessible painted surfaces 
— Inaccessible painted areas 
— Floor 

— Miscellaneous accessitile 

— Floor 

— ^Windowsill 

— ^Vacuum Cleaner 

— Miscellaneous Accessible 

— Floor 

— Windowsill 

— Inaccessible long term dust 

— ^Wallpapered area 
— Accessible 
— Inaccessible 

— Topsoil 

—Subsoil 

— Laundry tub 
— Kitctien sinit 
— Bathroom 
— Isolated water tap 

— Laundry tub 
— Kitchen sink 
— Bathroom 
— Isolated water tap 

— Kitchen sink 

— Kitchen sink 

— Electric kettle 
— Ceramics 
— Ceramics 



TABLE 7.9 
NUMBER OF SAMPLES BY POOLED TYPE AND LOCATION 



Typo 



Toronto Refiners Canada Metal 



Prestolite 



Control Area 



1 . Paint — Accessible Surfaces 


51 


667 


369 


590 


2. Paint — Inaccessible Surlaces 


17 


118 


47 


107 


3. Paint— Floor 


2 


14 


14 


11 


4. Short-Term Dust — Miscellaneous Access. 





10 


30 


28 


5. Short-Term Dust— From Floor 


e 


87 


49 


48 


6. Short-Term Dust — From Windowsill 





n 


12 


30 


7. Short-Term Dust — From Vacuum 


5 


23 


32 


13 


8. Long-Term Oust^ — Miscellaneous Access. 


1 


22 


7 


21 


9. Long-Term Dust — Floor 


14 


259 


25 


99 


10. Long-Term Dust — Windowsill 


2 


100 


11 


57 


11. Long-Term Dust — Inaccessible 


11 


168 


198 


115 


12. Wallpaper 


1 


20 


4 


103 


13. Plaster — Accessible 


1 


32 


11 


70 


14. Plaster — Inaccessible 





5 


1 


3 


15. Topsoil 


11 


100 


102 





16. Subsoil 


» 


56 


84 





17. Cold Water— Laundry Tub 


2 


57 


3 


60 


18. Cold Water — Running — Laundry Tub 





33 


3 


57 


19. Cold Water — Kitchen Sink 


a 


82 


113 


67 


20. Cold Water — Running — Kitchen Sink 


? 


75 


112 


68 


21 . Cold Water— Bathroom 


4 


9 





12 


22. Cold Water — Running — Bathroom 





6 


a 


12 


23. Cold Water— Isolated Water Tap 


1 


4 





1 


24. Cold Water — Running— Isolated Water Tap 





3^ 





1 


25. Hot Water— Kitchen Sink 








26 


1 


26. Hot Water — Running — Kitchen Sink 





T 


25 





27. Ceramics 





t 








28. Kettte Water 








7 


23 


29. Wine Sample 








2 





30. Pickling Liquid 








9 
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CHAPTER 8 
ANALYSIS OF EPIDEMIOLOGICAL SURVEY DATA 



As we saw in Chapter 7, the epidemiological survey 
consisted of two questionnaires and a sampling pro- 
gram. It should be remembered that not all of the ques- 
tions appearing on the final versions of the question- 
naires were asked of all the people who took part in the 
study. Where the number of responses is small, the tests 
of statistical significance should be interpreted with 
some caution. 



8.1 Analysis of Responses to Part One 
Questionnaire (Personal) 

The Part One questionnaire was administered by the 
public health nurses and contained questions which 
were directed to individual participants. Consequently, 
Part One questionnaires were obtained from most peo- 
ple who lived in designated high, match or control 
houses and who had had a blood test. 

The questionnaire contained two kinds of questions: 
those for wliich a non-numeric answer was needed (e.g. 
Have you had previous occupational lead exposure? 
Yes/No); and those for which a numerical answer was 
required (e.g. How many years have you lived in this 
house?). Since the method of statistical analysis for 
these two types of questions is different, they will be 
treated separately. 



8.1 .1 Non-Numeric Response Type Questions 

In Tables 8.1, 8.2, 8.3, and 8.4, the responses for all 
people in an area have been pooled. Tables showing the 
responses for the adult/child/sex subgroupings are 
shown in Appendix 8A. The responses are categorized 
into two groups depending on whether the respondent 
had a blood lead level equal to or greater than 40 meg 
or less than 40 meg. 

These two groups were compared statistically (chi- 
square) to determine if there was a significant difference 
in the distribution of their responses to the questions 
(Results of these tests are shown in the tables). Also 
shown are the mean distances from the plant for the 
combined high and low groups for each category of re- 
sponse to the questions. 

The significance of the difference in mean distance is 
also given s;nce some interpretations of the results 
might be altered if one group of respondents lived 
significantly closer to the plant than the other group. 



Where no significance level is given in the table it is be- 
cause of the small number of responses in some 
categories. 

The responses have also been pooled for the three 
plant areas so that a larger number of responses is avail- 
able for statistical analysis of each question. This as- 
sumes that the responses to the questions are independ- 
ent of area. 

Results for the Control Area are not presented since 
there were so few elevated blood lead levels (3) in that 
area. A graphical presentation of the results is shown in 
Figure 8.1. 

As can be seen in Tables 8.1, 8.2, 8.3 and 8.4, only for 
the birthplace and occupation questions were there 
sufficient responses in the TRS area to justify statiwtical 
analysis. This analysis showed that there was no 
significant difference in percentage of people with ele- 
vated blood lead levels according to their place of birth 
or occupation. 

For the CM area the only statistically significant 
findings were that a higher percentage of people with el- 
evated blood lead levels were born outside Toronto 
(53% vs. 38%); and a higher percentage of people with 
elevated blood leads had previous occupational lead ex- 
posure ( 19% vs. 5%). 

Results of the previous occupational lead exposure 
question should be interpreted with care since children 
have been included in the above analysis despite the 
fact that they are hardly likely to have had occupational 
lead exposure and have all answered 'no' to that ques- 
tion. However, when the responses were subdivided in 
the adult/child and sex groups the following results 
were found: only female children exhibit the above 
finding related to place of birth; the adult male group, 
which comprises the majority of the people with previ- 
ous occupational lead exposure shows no significant 
difference in previous occupational exposure between 
the high blood lead level group and the low blood lead 
level group. The lack of significance here may have re- 
sulted from the small number of responses in this group. 

In the Pr area, too, a larger percentage of people born 
outside Toronto were found in the over 40 meg blood 
lead level group (75% vs. 60%) than in the under 40 meg 
blood lead level group. In the adult/child and sex 
groups, however, this trend is not evident. Table 8.4 also 
shows that all those people (3) who admitted to gasoline 
sniffing had elevated blood lead levels. 

When the responses for the three plant areas are 
pooled the only statistically significant differences in the 
responses were found in the birthplace question and the 
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TABLE 8.1 

COMPARISON OF RESPONSES TO THE 

PART ONE EPIDEMIOLOGICAL SURVEY QUESTIONNAIRE 

Toronto ReHmrs and Smellers 





Response 


Number of Responses 

by Blood Lead 

Level Group 


Mean 

Dist. 




Question 


>40 <40 
(meg /1 00 mis) 


Sign. 


Sign. 


Birthplace 


Toronto 
Outside Toronto 


6 
12 


28 
48 


N.S.D. 


193 
204 


N.S.D. 


Occupation 


Student 
People Who 
Stay at Home 
Lead Worker 
Other Workers 


8 

4 

4 


18 

16 

3 

18 


— 


— 


— 


Previous Occupational 
Lead Exposure 


Yes 
No 



5 




11 


— 


— 


-~ 


Lead Worker in House 
(Code 5 or 6) 


Yes 
No 



16 
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,^ 


^_ 


_^_ 


Use Electric Kettle 


Yes 
No 











^_ 


.. 


_ 


History of Anemia 


Yes 

No 











^_ 


^_ 


_ 


Gasoline Sniffing 
Admitted 


Yes 
No 

















_ 


Known to Ingest Paint 


Yes 
No 













^_ 




Known to Ingest Soil 


Yea 

No 
















_ 


Paint Pica 


Yes 
No 










_ 


_ 


_ 


Do Others in 
Hbuw Smoke 


Yes 
No 













„ 


^_ 



TABLE S.2 

COMPARISON OF RESPONSES TO THE 

PART ONE EPIDEMIOLOGICAL SURVEY QUESTIONNAIRE 

Canada Metal 





Response 


N 


jmber of Responses 
by Blood Lead 
Level Group 


Mean 

Dist. 




Question 


>40 <40 
(meg/ 100 mis) 


Sign. 


Sign. 


Birthplace 


Toronto 
Outside Toronto 


41 
46 


230 
142 


• 


337 
359 


N.S.D. 


Occupation 


Student 
People Who 
Stay at Home 
Lead Worker 
Other Workers 


50 

19 
5 

7 


168 

47 

9 

46 


— 


— 


— 


ftWtomOcBUpBBonal 
Lead Exposure 


Yes 
No 


6 
26 


4 
80 


* 


251 
325 


N.S.D. 


Lead Worker in House 
(Code 5 or 6) 


Yes 
No 


9 
75 


22 
264 


N.S.D. 


319 
359 


N.S.D. 


Use Electric Kettle 


Yes 
No 



6 




15 


_ 


_ 


_ 


History of Anemia 


Yes 
No 



3 



10 








_ 


Gasoline Sniffing 
Admitted 


Yes 

No 



34 



184 


^_ 


^_ 


^_ 


Known to Ingest Paint 


Yes 
No 


1 
2 




7 


N.S.D. 


— 


— 


Known to Ingest Soil 


Yes 
No 


1 
3 



7 


N.S.D. 


— 


— 


Paint Pica 


Yes 

No 



3 




7 











Do Others in 
House Smoke 


Yes 

. No 


4 



13 
3 


N.S.D. 


— 


— 
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TABLE S.3 

COMPARISON OF RESPONSES TO THE 

PART ONE EPIDEMIOLOGICAL SURVEY QUESTIONNAIRE 

Prettollte 





Response 


N 


jmber of Responses 
by Blood Lead 
Level Group 


Mean 
Dist. 




Question 


>40 <40 
(meg /1 00 mis) 


Sign. 


Sign. 


Birthplace 


Toronto 
Outside Toronto 


16 
48 


110 
168 


* 


462 
522 


* * 


Occupatiorr 


Student 
People Who 
Stay at Home 
Lead Worker 
Other Workers 


39 

8 

4 
3 


122 

41 

7 

24 


1' 


— 


— 


Previous Occupational 
Lead Exposure 


Yes 

No 



51 


4 
152 


N.S.D. 


326 

506 


*»• 


Lead Worker in House 
(Cod© 5 or 6) 


Yes 

No 


5 
54 


10 
188 


NS.D. 


395 

509 


*** 


Use Electric Kettle 


Yes 

No 



2 



15 











History of Anemia 


Yes 

No 



3 


1 
14 


N.S.D. 


, 





Gasoline Sniffing 
Admitted 


Yes 

No 


3 
56 



194 


* 








Known to Ingest Paint 


Yes 
No 




2 




15 





, 


; 


Known to Ingest Soil 


Yes 
No 



2 




15 











Paint Pica 


Yes 
No 



3 




16 








_ 


Do Others in 
House Smoke 


Yes 
No 


1 



20 
21 


N.S.D. 









TABLE 8.4 

COMPARISON OF RESPONSES TO THE 

PART ONE EPIDEMIOLOGICAL SURVEY QUESTIONNAIRE 

All Plant Areas Combined 





Response 


Number of Responses 

by Blood Lead 

Level Group 


Mean 
Dist. 




Question 


>40 <40 
(mcg/IOOmIs) 


Sign. 


Sign. 


Birthplace 


Toronto 
Outside Toronto 


63 
106 


368 
358 


0* 


362 
415 


*** 


Occupation 


Student 
People Who 
Stay at Home 
Lead Worker 
Other Workers 


97 

31 
9 
14 


308 

104 
19 
88 


N.S.D. 


— 


- 


Previous Occupational 
Lead Exposure 


Yes 
No 


6 
82 


8 
243 


N.S.D. 


273 
432 


*** 


Lead Worker in House 
(Code 5 or 6) 


Yes 
No 


14 
145 


32 

511 


N.S.D. 


344 
396 


#* 


Use Electric Kottle 


Yes 
No 



8 



30 











History of Anemia 


Yes 
No 



6 


1 
24 


N.S.D. 


_ 


_ 


Gasoline Sniffing 
Admitted 


Yes 
No 


3 
90 



378 


« * 


^_ 


^_ 


Known to Ingest Paint 


Yes 
No 


1 
4 



22 


N.S.D, 








Known to Ingest Soil 


Yes 
No 


1 
5 



22 


N.S.D. 


_ 


_ 


Paint Pica 


Yes 
No 



6 



23 


_ 


_ 


_ 


Do Others in 
House Smoke 


Yes 
No 


5 




33 
24 


N.S.D. 


370 
500 


«* 
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pmciiTJtaE QF K»ni •«*• oirraiH nnira 



BO - 



nit 



MIPIANT 



CM 



£40 <40 



>40 <40 >40 <40 

BLOOD LEAD LEVEL GROUP 



>40<4O 



HKtMTMt OF KOKE WHO HAVE A LUi WOIUR (COIE I 01 1) 

II THE HOUIE 



10 r 



i ' 



^ 



AU. PLANT 
AMtAt 



5?" 



kkhtau Of Mofu «mi nrnioot occomtwui 

LIAOEINIOH 



BO 



2B 



CM 



AUmAMT 
AMIAA 



>40 <40 t*0 <40 £40 <40 >40 <40 

•LOOD LEAD LEVEL GROUP 



FtOaiTAII OF KOHE WHO LIVilO A HOOH WHERE OTHEOt 
•■ME 



ALinAMT 
AMAfl 
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THO 



>40 <40 



>40 <40 >40<40 >40 <40 

BLOOD LEAD LEVEL (IROUP 



^40 <40 >40 ^40 >40<40 >40 <40 

BLOOD LEAD LEVEL OROUP 



TUB Tofonto IMIfwn and Sm4lt4fl 
CM Caiudi Maun 
Pr. PiMtuHli 



FIQUHE t-l GRAPHIC COMPARISON OF RESPONSES TO SELECTED QUESTIONS FROM THE PART 1 
EPIDEMIOLOGICAL OUESTIONNAIRE FOR THE HIGH ( ^40 mcg/lOO mla) AND LOW ( <40 mcg/100 mU) BLOOD 
LEAD LEVEL GROUPS. 
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gasoline sniffing question. As we have seen, a greater 
percentage of people with elevated blood lead levels 
than with low blood lead levels (63% vs. 49%) were bom 
outside Toronto. This result is statistically significant, 
and appears to come about mainly from differences in 
the female children group in which the difference ap- 
pears despite the fact that the female children bom in 
Toronto live some 50 m. closer to the plants on the aver- 
age. It should be noted that the three people who admit- 
ted to gasoline sniffing had elevated blood lead levels, as 
did the one person who admitted ingesting paint and 
the one person known to ingest soil. 

Some further analysis of the questions related to lead 
workers is> in order here because of the obvious poten- 
tial of this group to be subject to lead sources not avail- 
able to the rest of the study population. As was dis- 
cussed previously, the male adult population group is 
the major group subject to this potential source oflead, 
and consequently the following analyses are related to 
this group. 

When c onsidering the question of the effect of previ- 



ous occupational lead exposure on blood lead levels it 
was found (see Tables in Appendix 8A) that only when 
results were combined for the three plant areas was a 
statistically significant difference found. It showed that 
male adults with previous occupational lead exposure 
were found in the elevated blood lead level group with 
significantly higher frequency (75% vs. 17%) than in the 
low blood lead level group. However, it must be noted 
that the group with previous occupational exposure (9 
men) lived some 140 m. closer, on average, to the plant 
than did the 17 men who had no previous occupational 
exposure. This difference in distance from the plant is 
statistically significant and raises the question of 
whether proximity to the plant is responsible for the 
differences noted, rather than the previous occupational 
exposure. 

To statistically analyze the 'present occupation' ques- 
tion we had to pool the responses for all three plant 
areas and also to pool the non-lead worker occupations 
into one group. These pooled numbers are given in Ta- 
ble 8.5. 



TABLE 8.5 
SUMMARY OF RESPONSES TO OCCUPATION QUESTION 

Number of Responses by 
Blood Lead Level Group 
> 40 meg <40 meg 



Occupation Group 



Non Lead Worker 
Lead Worker 



20 
9(31%) 



62 

1 7(22%) 



The chi-square value for Table 8.5 is 1.03 and is not 
significant. It should be remembered that a lead worker 
in this context refers to the very broad definition given 
in Appendix 7A. If a more restrictive definition of lead 



worker is taken {code = 5 or 6; see Appendix 7 A) as 
meaning exposure to melted lead or lead dust then Ta- 
ble 8.6 would result. 



TABLE 8.6 
SUMMARY OF RESPONSES TO OCCUPATION QUESTION 

(Restrictive Definition of Lead Worker) 

Number of Responses by 
Blood Lead Level Group 
> 40 meg <40 meg 



Occupation Group 



Non Lead Worker 
Lead Worker 



27 
2(7%) 



78 
1(1%) 



The chi-square value for Table 8.6 is 0.39 and is also 
not significant. 

The question 'Is there a lead worker living in the 
house?' is of particular interest since the lead worker 
might bring home lead-bearing dust and lead particu- 
late on h:.s clothing and these might in turn be potential 
sources oflead for his family. In analyzing this question 
the more restrictive definition of a lead worker was 
used, but no relationship between lead worker in the 
house and elevated blood lead levels was found (see Ta- 



bles 8.1, 8.2, 8.3 and 8.4) when all people in an area 
were pooled nor was any relationship found when the 
individual sex and adult/child groups were considered 
(see Appendix 8 A). 



8.1 .2 Numeric Response Type Questions 

Here again, the responses for all people in an area 
have been pooled. Tables showing results of analyses 



61 



s 



Questions 



Length of 
Residence 
This House 



Length of 
Residence 
Plant Area 



Daily Hours 
at Residence 



TABLE 8.7 

COMPARISON OF MEAN RESULTS TO NUMERIC RESPONSE TYPE QUESTIONS 

FOR PART ONE EPIDEMIOLOGICAL QUESTIONNAIRE 



Blood Lead 

Level Group 

(meg/ 

1 00 mis) 



Area 



Toronto Refiners 



Mean 
Result 



Sign. 



Mean 
Dist. 



Sign. 



>40 
<40 



4.7 
6.3 



NSD 



147 
214 



>40 
<40 



6.1 

6.5 



NSD 



148 
214 



Canada Metal 



Mean Mean 

Result Sign. Dist. Sign. 



7.7 
9.2 



NSD 



342 
360 



NSO 



>40 
<40 



17.6 
18.2 



NSD 



148 
212 



7.6 

9.1 



NSD 



350 
367 



NSD 



18.6 
17.7 



NSD 



346 

360 



NSD 



Prestolite 



Mean Mean 

Result Sign. Dist. Sign. 



5.6 
6.2 



NSD 



488 

501 



NSD 



5.9 
6.3 



NSD 



488 
499 



NSD 



16.9 
17.1 



NSD 



508 
501 



NSD 



All Plant Areas Combined 



Mean Mean 

Result Sign. Dist. Sign. 



6.5 

7.7 



NSD 



377 
398 



NSD 



6.8 
7,8 



NSD 



379 
401 



NSD 



17.9 
17.5 



NSD 



382 
396 



NSD 



Daily Hours 
Working or at 
School in Area 



Daily Hours 
in the Area 



>40 
<40 



6,4 
5.9 



NSD 



122 
230 



6.6 
6.8 



NSD 



365 
365 



NSD 



7.7 
8.2 



NSD 



519 
483 



NSD 



7.1 
7.2 



NSD 



396 
399 



NSD 



>40 
<40 



22,2 
20,1 



148 

212 



23.5 
22.7 



346 
360 



NSD 



22.6 
22.1 



NSD 



508 
501 



NSD 



23.0 
22.2 



382 
396 



NSD 



NSD 



Number of Packs 
of Cigarettes 
Per Day Smoked 



>40 
<40 



'Significant at 5% level 
"Significant at 1% level 
'••Significant at 0.1% level 
NSD — No significant difference 



1,4 
1,0 



NSD 



430 
369 



NSD 



1.1 
0.8 



NSD 



474 
472 



NSD 



1.3 
1.0 



NSD 



447 
401 



MUM LENGTH OF HIIDEMH IM THII HOUH (YRl) 
€M. 



lOr 



TR* 



Pr. 



>40 <*0 >«0 <40 ^40 <*0 

BLOOD LEAD LEVEL GROUP 

DULY NUMBER OF HOUM AT HOME (HM| 

CM 



20 



TRS 



>40 <40 >40 <40 >40 <40 

BLOOD LEAD LEVEL GROUP 



DAILY NUMBER OF HOURS IN THE AREA (HRt) 
CM 



TRS 



20 



10 - 



>*0 <*0 >*0 <40 >40 <40 

BLOOD LEAD LEVEL GROUP 



HUN LENBTH OF REBIDENCE IN THE PIAHT AREAS |YRt| 
CM 



10 r 



TRS 



:»^ 



in 



>40 <*) >40 <«0 >40 <*0 

BLOOD LEAD LEVEL GROUP 

DAILY HUMRiR OF HOURS AT WORK OR SCHOOL IN AREA (HHS) 



£« <40 >40 <40 >40 <40 

BLOOD LEAD LEVEL GROUP 



NUMRIR OF PACKS OF CIBARETnS SMOKED PER DAY 

tm 



1 - 



TRS 



>40 <40 >40 <4« >« <40 

BLOOD LEAD LEVEL GROUP 



TRS Totomo R*fln*n ind SmclMrt 
CM Ctnid* Mttttf 
Pr. Ptntoim 



FIGURE 8.2 GRAPHIC COMPARISON OF MEAN RESULTS TO NUMERIC RESPONSE TYPE QUESTIONS FROM THE 
PART 1 EPIDEMIOLOGICAL QUESTIONNAIRE FOR THE HIGH (2 40 mcg/100 ml*) AND LOW { <40 mcg/lOO ml*) 
BLOOD LEAD LEVEL GROUPS. 
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using the child and adult and sex subdivisions appear in 
Appendix 8B. Table 8.7 shows the mean response to 
each question categorized into two groups — for those 
people whose blood lead was equal to or greater than 40 
meg, and for those whose blood lead level was less than 
40 meg. Also shown, as in the previous section, are the 
significance level of the difference between the two 
groups and the mean distance for each group and the 
significance level of their di (Terence. 

Again, the results for the three plant areas have been 
pooled to form a larger group for statistical analysis, 
and these results are also shown in Figure 8.2. 

As Table 8.7 shows, the only instance in which there 
was a statistically significant difference in the responses 
between the high and low groups was for the question 
'How many hours per day do you spend in the area?' 
For the TRS and CM areas, and for the three areas 
pooled, the people with elevated blood lead levels spent 
statistically significantly more time on the average in the 
area than did the low group. The diflerence, although 
statistically significant, is small. It is interesting to note 
that the people surveyed in all three areas spend ap- 
proximately 95 per cent of their time, on average, in the 
area. It was expected, and is the case, that the children 
s{>ent virtually all their time, on average, in the area and 
hence no differences were found in the number of hours 
per day spent in the area between the high and low 
groups. The adult males in the TRS area with elevated 
blood lead levels spent on average four hours per day 
more in the area than did the group with blood lead lev- 
els below 40 meg. This difference is statistically 
significant. 

When the number of hours spent at home is consid- 
ered, the female children group in the CM and Pr areas 
with elevated blood lead levels spent statistically 
significantly more time at home than did the low blood 
lead level group. This result was also found when the 
three areas were pooled. 

It can also be noted that, for the female children in 
the three areas pooled, and in the CM area, those with 
elevated blood lead levels have lived statistically 
significantly fewer years in their present house and in 
the area. The difference is of the order of one to two 
years. However, both the high and low groups have 
lived in the areas for at least four years on average. 



houses in each area and the responses for the Control 
Area houses were compared to see if there are statisti- 
cally significant differences between these two groups 
based on their responses to the questions. 



8.2 Analysis of Responses to Part Two 
Questionnaire (IHousehold) 

The Part Two questionnaire was administered by the 
public health inspectors and contained questions which 
related to the house and not to individuals. The houses 
surveyed were those identified as high houses and those 
selected as a match to each high; as well, a number of 
control houses were randomly selected from the Control 
Area. 

The responses for high and match houses as groups 
were compared to determine whether the two groups re- 
sponded to the questions asked in a significantly 
different way. Also, the responses obtained from high 



8.2.1 Comparison of High and Match Houses 

Tables 8.8-8.1 1 summarize responses obtained at high 
and match houses in each area. Included are the results 
of chi-square tests to determine if there is a statistically 
significant diflference between responses from the high 
houses and the match houses. 

For the questions in the table for which neither a 
significance level nor the designation NSD (no 
significant difference) is given, no useful statistical anal- 
ysis could be done, due either to the small number of re- 
sponses or to certain answers being obtained only in 
rare instances: for example, in the TRS^rea, no house 
was reported as having visible dust, and so this question 
could not be used for analysis. 

Since it is possible that the groups of respondents to 
these questions might be distributed unevenly with dis- 
tance from the plant, distance must be considered in 
these analyses. For instance, a strongly significant 
finding that 'high houses had more lead workers resi- 
dent in them' might need reinterpretation if the people 
who said there was a lead worker in the house lived gen- 
erally closer to the plant than those who said there was 
not. In this case, the difference between high and match 
houses might be attributed partially or totally to prox- 
imity to the plant. 

Consequently, the mean distances for the people in 
each category of response to each question are shown in 
the table and the significance of the difference between 
these distances is also indicated. 

These results are presented for the three plant areas 
and also for all areas combined. The responses for the 
areas were combined so that a larger number of respon- 
ses for each question were available for statistical analy- 
sis; this assumes that the responses are not area 
dependent. 

Some of the results are also shown graphically in Fig- 
ure 8.3. 

As Tables 8.9-8.11 show, no statistically significant 
differences could be found for any of the questions for 
the TRS area, and this may be due partly to the limited 
number of high (II) and match (7) houses there. Chi- 
square tests could not be performed on some of the 
questions because of this same paucity of replies. 

In the CM area, the only significant differences were 
in response to questions 9 (Is there a lead worker in the 
house?), 16 (Is paint peehng and chipping seen?) and 23 
(Quality of the housekeeping). Replies to question 9 in- 
dicated that there were statistically significantly more 
high houses than match houses with lead worker occu- 
pants. The responses to question 16 showed that statisti- 
cally significantly more paint peeling and chipping was 
seen in high houses. Replies to question 23 showed that 
housekeeping was more often categorized by the inspec- 
tors as 'fair to poor' in the high houses. 
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TABLE 8.8 

COMPARISOH OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. MATCH HOUSES 

Toronto Reflnera and Smeltort 



Question 



Answer 



High 



Match 



Significance 



Mean 

Dist. 



Significance 



Lead Worker 
in House 



Yes 

No 



N.S.D. 



Type of 
Building 


Semi-detached 

Detached 

Row 

Apartment 

Commercial 


Construction 


Brick 

Frame 

Concrete 

Steel 

Other 



8 





7 








2 







Condition 
of Building 


Good 

Fair to Poor 


4 
2 


1 

1 


N.S.D. 


220 
255 


N.S.D. 


Paint Peeling 
or Chipping Seen 


Yes 
No 


2 

5 



2 


N.S.D 


170 
196 


N.S.D. 


Flaking of 
Plaster Seer 


Yes 
No 


2 
5 



2 


N.S.D. 


170 

196 


N.S.D. 


Type of 

Plumbing 


Copper or 
Galvanized Iron 
Lead 


r 

2 


1 

1 


N.S.D. 


180 
266 


N.S.D. 


Type of 
Central Heating 


Forced Air 
Other 






2 







,^_ 


^_ 


Is There a 
Backyard 


Yes 

No 


2 



2 




.^ 








Yard Used as 
Play Area 


Yes 

No 






1 

1 








^— ~ 


Type of Surface 
in Yard 


Grass 

Bare Earth 
Hard Gravel 











1 

1 


— 


— 


— 


Housekeeping 


Good 

Fair to Poor 


5 
2 


1 
1 


N.S.O. 


216 
255 


N.S.D. 


Frequent Dusting 
Needed 


Yes 
No 






1 
1 


_ 


_ 


_ 


is There 
Visible Dust 


Yes 
No 







2 











Hygiene 


Good 

Fair to Poor 


5 



1 
1 


N.S.D. 








Vacuum or 
Wet Mop 


Yes 
No 






2 













Evidence of 
Paint Pica 


Yes 
No 







2 


^_ 


^_ 


^_ 


Home Grown 
vegetatjies 


Yes 
No 


3 
6 


1 
1 


N.SD. 


249 

177 


N.S.D. 


Small or Large 
Amounts 


Small 
Large 






1 












Washed or 
Not Washed 


Yes 
No 






1 












Lead Pots Used 


Yes 
No 




9 



2 


_ 


_ 


_ 


Homemade Wine 


Yes 
No 



6 



2 


^_^ 


^_ 


^_ 


Simmering Stew 


Yes 
No 







2 











Canned Milk 


Yes 

No 








2 


_ 


_ 




Electric 
Kettle Used 


Yes 

No 








2 


— 


— 
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TABLE 8.9 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. MATCH HOUSES 

Canada Metal 



Question 



Answer 



High 



Match 



Sighiflcance 



Mean 
DIst. 



Significance 



Lead Workef 
in House 



Yes 
No 



23 
33 



9 
56 



333 
346 



N.S.D. 



Type of 
Building 



Semi-detached 

Detacf>ed 

Row 

Apartment 

Commercial 



53 

12 

5 







56 
6 
1 

1 



Construction 



Brick 

Frame 

Concrete 

Steel 

Other 



58 
\ 


3 



55 
S 



1 



Condition 
of Building 


Good 

Fair to Poor 


35 
16 


41 
27 


N.S.D. 


352 

344 


N.S.D. 


Paint Peeling 
or Chipping Seen 


Yes 
No 


14 
22 



12 


*> 


309 
321 


N.S.D. 


Flaking of 
Plaster Seen 


Yes 

No 


8 

18 




11 


N.S.D. 


253 
333 


N.S.D. 


Type of 
P umbing 


Copper or 
Galvanized Iron 
Lead 


57 
7 


51 
8 


N.S.D. 


360 
279 


S 


Type of 
Central Heating 


Forced Air 
Other 


3 



5 













Is Tfiere a 
Backyard 


Yes 
No 


5 



5 












Yard Used as 
Play Area 


Yes 
No 


2 

1 


3 
2 


N.S.D. 


193 
415 


N.S.D. 


Type of Surface 
in Yard 


Grass 
Bare Earth 
Hard Gravel 


1 
2 



1 
3 

1 


— 


150 
332 


N.S.D. 


Housekeeping 


Good 

Fair to Poor 


36 
24 


58 
10 


** 


362 
339 


N.S.D. 


Frequent Dusting 
Needed 


Yes 
No 


3 



5 













Is There 
Visible Dust 


Yes 
No 


2 
2 


1 
4 


N.S.D. 


274 
321 


N.S.D. 


Hygiene 


Good 

Fair to Poor 


36 
10 


59 
8 


N.S.D. 


373 
306 


N.S.D. 


Vacuum or 
Wet Mop 


Yes 
No 


2 

1 


5 



N.S.D. 








Evidence of 
Paint Pica 


Yes 
No 



5 



5 


^_ 








Home Grown 
Vegetables 


Yes 
No 


7 
50 


12 
51 


N.S.D. 


352 
358 


N.S.D. 


Small or Large 
Amounts 


Small 
Large 


3 
















Washed or 
Not Washed 


Yes 
No 


1 
















Lead Pots Used 


Yes 
No 



60 



68 


^_ 


^_ 


^_ 


Homemade Wine 


Yes 
No 


1 
52 


2 

67 


N.S.D. 


598 
343 


N.S.D. 


Simmering Slew 


Yes 
No 



4 




7 











Canned Milk 


Yes 
No 


6 

14 


2 
3 


NS.D. 


335 
313 


N.S.D. 


Electric 
Kettle Used 


Yes 
No 


6 
14 




5 


N.S.D 


441 
282 


N.S.D. 
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TABLE 8.10 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. MATCH HOUSES 

Presto) He 



Question 


Answer 


High 


Match 


Significance 


Mean 
Dist. 


Significance 


Lead Worker 
in House 


Yes 

No 


12 
47 


7 
47 


N.S.D. 


511 
508 


N.S.D. 



Type of 


Semi-detactied 


Building 


Detached 




Row 




Apartment 




Commercial 


Construction 


Bricit 




Frame 




Concrete 




Steel 




Other 



45 


39 


%: 


16 


■& 





■i 











44 


51 


4 


4 








6 












N.S-D. 



Condition 
of Building 


Good 

Fair to Poor 


51 
9 


49 
6 


N.S.D. 


517 
442 


N.S.D. 




Paint Peeling 
or Chipping Seen 


Yes 
No 



22 


4 
49 


N.S.D. 


384 
512 


NS.D. 




Flaking of 
Plaster Seen 


Yes 

No 



22 


3 

50 


N.S.D. 


421 
509 


N.S.D. 




Type of 

Plumbing 


Copper or 
Galvanized Iron 
Lead 


49 

7 


46 



* 


498 
443 


N.S.D. 




Type of 

Central Hea'ing 


Forced Air 
Other 


19 
3 


45 
8 


N.S.D. 


503 
478 


N.S.D. 




Is There a 
Bacl(yard 


Yes 

No 


22 



46 
9 


N.S.D. 


489 
613 


N.S.D. 




Yard Used as 
Play Area 


Yes 
No 


7 
15 


27 
26 


N.S.D. 


526 
498 


N.SD, 




Type of Surface 
In Yard 


Grass 
BareEaith 
Hard Gravel 


9 

7 
7 


19 
19 
15 


N.S.D. 


476 
549 
485 


N.SD. 




Housekeeping 


Good 

Fair to Poor 


52 
8 


50 
5 


N.S.D. 


521 
396 


N.S.D. 




Frequent Dusting 
Needed 


Yes 
No 


5 
18 


19 
34 


N.S.D. 


517 
494 


N.S.D. 




Is There 
Visitjle Dust 


Yes 
No 



23 


2 
50 


N.S.D. 


482 
508 


N.S.D. 




Hygiene 


Good 

Fair to Poor 


54 
6 


49 
4 


N.S.D, 


519 
406 


N,S,D, 




Vacuum or 
Wet Mop 


Yes 
No 


16 
4 


44 
9 


N.S.D. 


496 

520 


N,S.D. 




Evidence of 
Paint Pica 


Yes 

No 



23 


1 
54 


N.S.D, 










Home Grown 
Vegetables 


Yes 

No 


40 
19 


39 
12 


N.S.D. 


506 
498 


N.S.D. 




Small or Large 
Amounts 


Small 
Large 


13 



36 

2 


N.S.O. 










Washed or 
Not Washed 


Yes 

No 


12 



37 














Lead Pots Used 


Yes 
No 



60 


3 
52 


N.S.D. 


567 
505 


NS.D 




Homemade V^ine 


Yes 
No 


1 

59 


5 
49 


N.S.D. 


451 
513 


N.S.D. 




Simmering Slew 


Yes 
No 



23 



54 


_ 


_ 


_ 




Canned Milk 


Yes 
No 


1 
21 


1 
54 


N.S.D, 


588 
501 


N.S.D, 




Electric 
Kettle Used 


Yes 
No 


4 
20 


4 
50 


N.S.D. 


533 
502 


N.S.D. 
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TABLE 8.11 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. MATCH HOUSES 

ThrM Plant Arvat Combined 



Question 


Answer 


High 


Match 


Significance 


Mean 
Dist. 


Significance 


LMd Worker 
In House 


Yes 

No 


35 
87 


17 

107 


*• 


396 
418 


N.S.D. 



Type of 


Semi-detached 


106 


96 


Building 


Detached 


17 


23 




Row 


7 


4 




Apartment 


2 







Commercial 





1 


Construction 


Brick 


111 


111 




Frame 


5 


9 




Concrete 


Q 







Steel 










Other 


3 


1 



Condition 
of Building 


Good 

Fair to Poor 


92 
28 


93 
35 


N.S.D. 


437 
364 


« 


Paint Peeling 
or Chipping Seen 


Yes 
No 


17 
49 


4 

63 


*• 


307 
434 


#« 


Flaking of 
Plaster Seen 


Yes 
No 


10 
4S 


3 
63 


« 


279 
441 


• * 


Plumbing 


Copper or 
Galvanized Iron 
Lead 


107 
16 


101 
9 


N.S.D. 


410 
323 


* 


Type of 

Central Heating 


Forced Air 
Other 


22 
3 


52 
8 


N.S.D. 


473 
478 


N.S.D. 


Is There a 
Backyard 


Yes 
No 


29 




53 
9 


N.S.D. 


455 
613 


N.S.D. 


Yard Used as 
Play Area 


Yes 

No 


9 

16 


31 
29 


N.S.D. 


477 
490 


N.S.D 


Type o( Surface 
in Yard 


Grass 

Bare Earth 
Hard Gravel 


10 

1 


20 
23 
IT 


N.S.O. 


454 
505 

472 


N.S.D. 


Housekeeping 


Good 

Fair to Poor 


94 
36 


110 

18 


« 


436 
351 


• * 


Frequent Dusting 
Needed 


Yes 

No 


8 

18 


25 
35 


N.S.D. 


449 
493 


N.S.D. 


Is There 
V1sil>leOust 


Yes 
No 


2 
25 


3 
56 


N.S.D. 


357 
490 


N.S.D. 




Good 

Fair to Poor 


97 
17 


112 
13 


N.S.D. 


440 
342 


• 


Vacuum or 
Wet Mop 


Yes 
No 


20 
5 


51 
9 


N.S.D. 


471 
492 


N.S.D. 


Evidence of 
Paint Pica 


Yes 

No 



28 


1 
61 


N.S.D. 





•«_* 


Home Grown 
Vegetables 


Yes 
No 


52 
76 


52 

67 


N.S.D. 


466 
378 


*** 


Small or Large 
Amounts 


Small 
Large 


16 



37 
2 


N.S.D. 


^ 


_ 


Washed or 
Not Washed 


Yes 
No 


13 



38 




,^ 


.,^ 


^_ 


Lead Pols Used 


Yes 
No 



131 


3 

125 


N.S.D. 


567 
411 


N.S.D. 


HomemwIeWine 


Yes 
No 


3 
119 


7 
121 


N.S.D. 


.474 
416 


N.SO. 


Simmering Stew 


Yes 
No 



27 



63 











Canned Milk 


Yes 
No 


7 
35 


3 
59 


N.S.D. 


385 
463 


N.S.D. 


Electric 
Kettle Used 


Yes 
No 


10 
34 


4 

57 


* 


493 
452 


N.S.D. 
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KRCEaTUE OF HOUIEt 

WITN A LEAD WORUI HI THE HOUK 



CM 



AU ARIAS 



BO 






In 



HOUSE TYPE INDICATOR 



KUCIITASE OF HOUIEt WHERE PMHT 
PEEUn OR CHIPPtHO WU REPORTlll 



CM 



ALL ARIA* 



28 






— ^^ — ^— Wr^ — CJL 



XI 



LJ. 



H M H M H M 

HOUSE TYPE INDICATOR 



HRCEBTABE OF HOUIEt WITH LUD KUMilli 

CM Pr. AU AMAH 



iO - 



. s 



CJi. 



H M H M H M 

HOUSE TYPE INDICATOR 



PEKEaTABE OF HOUKI WHERE KRtOHAL 
HTtlEHE HAt REPORHO U "FAIR TO POOr' 



CM 



ALL ARIAS 



10 



n 






H M H M H M 

HOUSE TYPE INDICATOR 



PERCEaTABE OF HOHtlt WHERE THE COHOITIOR 
OF THE BliaOHIB WAI "FAIR TO POOR- 
CM Pr. AU AIIIAR 



M 



_, cJk. 



n 



H M M -M H Pb 

HOUSE TYPE INDICATOR 



PiRCEITABE OF HOHIft WHERE 
PUUTIR FUUaB WAt REPORTER 



CM 



60 



2B 



J=L 



C.A. 



M KM H M 

HOUSE TYPE INDICATOR 



PEiCtRTAU Of HOUtEl WOH HOHMREEPHia 

REPORnO U "FAIR TO POOr* 



CM 



En 



C.A. 



H M H M H 

HOUSE TYPE INDICATOR 



PIRCfHTABE OF HOVIU WHERE »« 
OF AH EUCTMC RtTTU WAt RfPVmR 



CM 



AUARIAt 



JZL 



CJt 



iLiZL 



T% w^ rl mi It RH' 

HOUSE TYPE INDICATOR 



CM Cwwii M«tM> 

PTi PfMMritM 

C.A. Conifolin* 



FIGURE a.3 GRAPHIC COMPARISON OF THE RESULTS OF THE PART 2 QUESTIONNAIRf RESPONSES FOR THE 
HIGH (H) AND MATCH (M) HOUSES. 
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In none of these three questions was one group of re- 
spondents living statistically significantly closer to the 
plant than the corresponding group of respondents. For 
instance, the 'fair to poor' housekeeping group lived 
very nearly the same distance from the plant, on aver- 
age, as did those living in houses where the housekeep- 
ing was reported as good. Consequently in these three 
questions proximity to the plant does not seem to bias 
the results. 

In the Pr area the only statistically significant differ- 
ence was found to be in the type of plumbing used in 
the high and match houses: people in houses with lead 
piping were statistically more likely to have elevated 
blood lead levels, although this conclusion is based on a 
very limited number of houses (7) in which lead piping 
was found. 

When all areas are considered together, improved sta- 
tistical analysis can be done since there is a greater 
number of responses to each of the questions, and we 
found statistically significant differences in responses 
for five of them; high houses more often had a lead 
worker occupant than did the match houses; peeling or 
chipping paint occurred more frequently in the high 
houses; there was more plaster chipping and flaking in 
the high houses; there was more 'fair to poor' house- 
keeping in the high houses; and finally, electric kettles 
were more often used in the high houses. 

In the responses to the paint peeling and plaster 
flaking questions, it should be noted that the 'yes' re- 
sponse group lived statistically significantly closer to the 
plants than did the 'no' response group, indicating that 
proximity to the lead plants may be a factor to consider 
as well as the paint peeling and plaster flaking. The re- 
sults also show that the 'poor to fair' housekeeping 
group lived significantly closer (80 m. on average) to the 
plants than did the 'good' housekeeping group. 



8.2.2 Comparison of High and Control Houses 

The high houses for each area may also be compared 
with the control houses selected from the Control Area 
in order to determine if any significant differences be- 
tween the two groups can be found in their responses to 



the questionnaire. Tables 8. 1 2-8. 1 5 summarize the re- 
sponses to the questionnaire for the two groups and also 
show the significance of any differences. 

For the TRS area the only statistically significant 
finding was that the high houses were more likely to 
have lead plumbing than were the control houses from 
the Control Area, although this result is based on only 
six houses with lead plumbing. For the other questions 
no significant differences were found where there were 
enough responses to analyze. 

For the CM area no significant difference in respon- 
ses could be found between high and control houses, ex- 
cept in the case of question 29. The responses to this 
question showed that a higher percentage of people in 
the control houses than in the high ones ate home- 
grown vegetables. 

In the Pr area we found that home-grown vegetables 
were eaten in a higher percentage of the houses sur- 
veyed than in the Control Area control houses. We also 
found that a higher percentage of people in the control 
houses used their backyards as play areas than was the 
case in the high houses in the Pr area. A greater percent- 
age of people in the Control Area houses reported that 
frequent dusting was needed — and that dust was 
visible — than was the case in the high houses in the Pr 
area. In addition, paint peeling was found in a higher 
percentage of homes in the Control Area than in the 
high houses of the Pr area. 

It should be kept in mind that although these results 
indicate that a greater percentage of the population in 
the Control Area is at risk from peeling paint, dust etc., 
the risk would only be greater if the lead content of 
paint and dust in the Control Area houses was higher 
than in the houses in the Pr Area. The results of sam- 
pling surveys conducted to determine the lead content 
of paint, dust, etc. will be discussed later in this chapter. 

The responses from all areas combined showed that 
the high houses had a higher percentage of lead water 
pipes as compared to the Control Area houses. There 
were also significant differences for questions 21 and 24, 
indicating that frequent dusting was more often neces- 
sary in houses in the Control Area and that backyards 
were also more frequently used as play areas in the 
Control Area. 
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TABLE 8.12 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. CONTROL HOUSES 

Toronto R«llners and Stnelters 



Question 



Lead Worker 
in House 



Type ol 
Building 



Construction 



Condition 
of Building 



Answer 



Yes 

No 



Semi-detached 
Detached 
Row 
Apartment 

Commercial 



Brlcl( 

Frame 

Concrete 

Steel 

Other 



Good 

Fair to Poor 



High 



Control 



43 
89 



48 
22 
59 

3 





108 

22 





3 



94 

37 



Significance 



N.S.D. 



N.S.D. 



Paint Peeliig 
or Chipping Seen 

Flaking of 
Plaster See n 

Type of 
Plumbing 



Yes 
No 



Yes 
No 



Copper or 
Galvanized Iron 
Lead 



31 
102 



20 
113 



123 
4 



N.S.D. 



N.S.D. 



Type of 

Central Heating 

Is There a 
Backyard 

Yard Used as 
Play Area 



Forced Air 
Other 



116 
16 



Type ol Surface 
in Yard 



Yes 
No 



Yes 

No 



Grass 
Bare Earth 
Hard Gravel 



123 
10 



91 
40 



88 
30 

11 



N.S.D. 



Housekeeping 


Good 

Fair to Poor 


5 
2 


98 
34 


N.S.D. 


Frequent Djsting 
Needed 


Yes 

No 






76 
56 





Is There 
Visible Dus': 


Yes 
No 






30 

101 





Hygiene 


Good 

Fair to Poor 


5 



114 
19 


N.SD. 


Vacuum or 
Wet Mop 


Yes 
No 






112 
20 





Evidence o! 
Paint Pica 


Yes 

No 






11 
120 





Home Grown 
Vegetables 


Yes 
No 


3 

6 


58 

71 


N.S.D. 


Small or Large 
Amounts 


Small 
Large 






49 

4 





Washed or 
Not Wastied 


Yes 

No 






52 

1 


. 


Lead Pots Lsed 


Yes 
No 



9 


1 
131 


N.S.D, 


Homemade Wine 





6 


3 

130 


N.S.D. 


Simmering Stew 


Yes 

No 







133 


^^ 


Canned Milk 


Yes 
No 






33 
96 





Electric 
Kettle Used 


Yes 

No 






26 

103 
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TABLE $.13 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. CONTROL HOUSES 

CwiMtaMetal 



Question 



Answer 



High 



Control 



Significance 



Lead Worker 
in House 



Yes 
No 



23 
33 



43 
89 



N.S.D. 



Type of 

Building 



Semi-detached 

Detached 

Row 

Apartment 

Commercial 



53 

12 

S 







48 

22 

59 

3 





Construction 



Homemade Wine 



Simmering Stew 



Canned Milk 

Electric 
Kettle Used 



Brick 
Frame 
Concrete 
Steel 

Other 



Yes 
No 



Yes 

No 



Yes 

No 

Yes 

No 



58 
1 


3 



1 
52 



6 
14 

6 
14 



108 

22 





3 



Condition 
of Building 


Good 

Fair to Poor 


35 
16 


94 
37 


N.S.D. 


Paint Peeling 
or Chipping Seen 


Yes 

No 


14 
22 


31 

102 


' N.S.D. 


Flaking of 
Plaster Seen 


Yes 
No 


8 
18 


20 

113 


N.S.D. 


Type of 
Plumbing 


Copper or 
Galvanized Iron 
Lead 


57 
7 


123 

4 


N.S.D. 


Type of 
Central Heating 


Forced Air 
Other 


3 



116 
16 


N.S.D. 


Is There a 
Backyard 


Yes 
No 


5 



123 
10 


N.S.D. 


Yard Used as 
Play Area 


Yes 
No 


2 

1 


91 
40 


N.S.D. 


Type of Surface 
In Yard 


Grass 
Bare Earth 
Hard Gravel 


t 
2 



08 

30 

11 


N.S.D. 


Housekeeping 


Good 

Fair to Poor 


36 
24 


98 
34 


N.S.D. 


Frequent Dusting 
Needed 


Yes 
No 


3 




76 
56 


NSD 


Is There 
Visible Dust 


Yes 
No 


2 
2 


30 

101 


N.S.D. 


Hygiene 


Good 

Fair to Poor 


36 
10 


114 
19 


N.S.D. 


Vacuum or 
Wet Mop 


Yes 
No 


2 

1 


112 
20 


N.S.D. 


Evidence of 

Paint Pica 


Yes 
No 



5 


11 
120 


N.S.D. 


Home Grown 
Vegetables 


Yes 
No 


7 
50 


58 

71 


**• 


Small or Large 
Amounts 


Small 
Large 


3 




49 

4 


N.S.D. 


Washed or 
Not Washed 


Yes 

No 


1 



52 

1 


N.S.D, 


Lead Pots Used 


Yes 
No 



60 


1 
131 


N.S.D. 



3 
130 




133 



33 
96 

26 

103 



NSD 



N.S.D. 



N.S.D. 
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Type of 

Building 



TABLE 8.14 

COMPARrSON OF RESULTS 

OF PART TWO EPIDEMIOLOGICAL QUESTIONNAIRE RESPONSES 

HIGH VS. CONTROL HOUSES 

Prastollts 



Question 


Answer 


High 


Control 


Significance 


Lead Worker 
in House 


Yes 

No 


12 
47 


43 
89 


N.S.D. 



Semi-detached 

Detached 

Row 

Apartment 

Commercial 



45 


48 


5 


22 





59 


2 


3 








44 


108 


4 


n 

















3 



Construction 



Brick 

Frame 

Concrete 

Steet 

Other 



Condition 
of Building 


Good 

Fair to Poor 


51 
9 


94 
37 


N.S.D. 


Paint Peeling 
or Chipping Seen 


Yes 
No 



22 


31 
102 


« 


Flailing of 
Plaster Seen 


Yes 
No 



22 


20 

113 


N.S.D. 


Type of 
Plumbing 


Copper or 
Galvanized Iron 
Lead 


40 

7 


123 

4 


* 


Type of 
Central Heating 


Forced Air 
Other 


19 
3 


116 
16 


N.S.D. 


Is There a 
Backyard 


Yes 
No 


22 




123 
10 


N.S.D. 


Yard Used as 
Play Area 


Yes 
No 


7 

15 


91 
40 


** 


Type of Surface 
in Yard 


Grass 
Bare Earth 
Hard Gravel 


9 

7 
7 


88 
30 

11 


— 


Housekeeping 


Good 

Fair to Poor 


52 

8 


98 
34 


N.S.D. 


Frequent Dusting 
Needed 


Yes 

No 


5 
18 


76 

56 


*• 


is There 
Visible Dust 


Yes 

No 



23 


30 
101 


« 


Hygiene 


Good 
Fair to Poor 


54 

6 


114 
19 


N.S.D. 


Vacuum or 
Wet Mop 


Yes 

No 


18 
4 


112 
20 


N.S.D. 


Evidence of 
Paint Pica 


Yes 
No 



23 


11 
120 


N.S.D. 


Home Grown 
Vegetables 


Yes 
No 


40 
19 


58 

71 


• * 


Small or Large 
Amounts 


Small 
Large 


13 



49 
4 


N.S.D. 


Washed or 
Not Washed 


Yes 
No 


12 



52 

1 


N.S.D. 


Lead Pots Used 


Yes 
No 



60 


1 
131 


N.S.D. 


Homemade Wine 


Yes 
No 


1 
59 


3 
130 


N.S.D. 


Simmering Stew 


Yes 
No 



23 



133 


_ 


Canned Milk 


Yes 
No 


1 
21 


33 
96 


N.S.D. 


Electric 
Kettle Used 


Yes 
No 


4 
20 


26 

103 


N.S.D, 
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Type of 
Building 



TABLE 8.15 

COMPARISON OF RESULTS 

OF PART TWO EPIDEMIOLOQICAL QUESTIONNAIRE RESPONSES 

HIGH VS. CONTROL HOUSES 

Thra« Plant Araas ComMiwd 



Question 


Answer 


High 


Control 


Signincance 


Lead Worker 
in House 


Yes 
No 


35 
87 


43 
89 


N.S.D. 



Semi-detached 

Detached 

Row 

Apartment 

Commercial 



106 

17 

7 

2 





48 

22 

§9 

3 





Construction 



BricK 

Frame 

Concrete 

Steel 

Other 



111 
5 
9 

3 



108 

22 





Condition 
of Building 


Good 

Fair to Poor 


92 
28 


94 
37 


N.S.D. 


Paint Peeling 
or Chipping Seen 


Yes 
No 


17 
49 


31 
102 


N.S.D. 


Raking of 
Plaster Seen 


Yes 
No 


10 
45 


20 
113 


N.S.D. 


Type of 
Plumbing 


Copper or 

Ga vanized Iron 

Lead 


107 
16 


123 

4 


** 


Type of 
Central Heating 


Forced Air 
Other 


22 
3 


116 
16 


N.S.D. 


Is There a 
Backyard 


Yes 
No 


28 



123 

10 


N.S.D. 


Yard Used as 
Play Area 


Yes 
No 


9 
16 


91 
40 


** 


Type of Surface 
in Yard 


Grass 
Bare Earth 
Hard Gravel 


10 

9 

7 


88 

30 

11 


— 


Housekeeping 


Good 

Fair to Poor 


94 
36 


98 
34 


N.S.D. 


Frequent Dusting 
Needed 


Yes 

No 


8 
18 


76 
56 


• 


Is There 
Visible Dust 


Yes 
No 


2 
25 


30 
101 


N.S.D. 


Hygiene 


Good 

Fair to Poor 


97 
17 


114 
19 


N.S.D. 


Vacuum or 
Wet Mop 


Yes 
No 


20 
5 


112 
20 


N.S.D. 


Evidence of 
Paint Pica 


Yes 

No 



28 


11 
120 


N.S.D. 


Home Grown 
Vegetables 


Yes 

No 


52 
76 


58 

71 


N.S.D. 


Small or Large 
Amounts 


Small 
Large 


16 



49 
4 


N.S.D. 


Washed or 
Not Washed 


Yes 
No 


13 



52 
1 


N.S.D. 


Lead Pots Used 


Yes 
No 



131 


1 

131 


N.S.D 


Homemade Wine 


Yes 
No 


3 
119 


3 
130 


N.S.D. 


Simmering Stew 


Yes 

No 



27 



133 





Canned Milk 


Yes 
No 


7 
35 


33 
96 


N.S.D. 


Electric 
Kettle Used 


Yes 
No 


10 
34 


26 
103 


N.S.D. 
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8.3 Analysis of Part Two Sampling 
Survey Results 

Samples collected by the City of Toronto were placed in 
30 groups according to type and source as described in 
Chapter 7. The numbers of samples collected at each 
house varied, and in no case were samples of all 30 
types collected at any one house; in fact, since generally 
only about five to ten samples were taken at each house 
there were some categories for which very little informa- 
tion was accumulated. 



8.3.1. Group Analysis 

In this section we shall consider the data for the 
groups (as previously defined), that is, high, match and 
control houses. 

Table 8.16 shows, for each of the 30 sample types, the 
arithmetic mean and the number of cases upon which it 
is based. It also shows the significance levels attached to 
the differences between the means of the high and 
match houses, and the high and control houses. 



TABLE 8.16 

AVERAGE LEAD LE\mL BY AREA 

OF THE PART TWO EPIDEMIOLOGICAL SURVEY 

SAMPLES FOR HIGH, MATCH AND CONTROL HOUSES 



Paint 

Accessible Surfaces 



Toronto Refiners 



Canada Meti9< 



Prestoiite 



Average (ppm) 



High Houses Match Houses 



Control 



17340(10) 



7417 (5) 



34722(124) 



29147(71) 



1 6350 (67) 



34722(124) 



18450(58) 



34971 (50) 



34722 (1 24) 



T-Test 



H-M 



H-C 



NSO 



NSD 



NSO 



Paint 

Inaccessible Surfaces 

Toronto Refiners 



Canada Metetl 



Prestoiite 



Average (ppm) 



High Houses 



Match Houses 



Control 



27868 (8) 



50533 (6) 



81787(55) 



53271 (50) 



54729 (27) 



81787(55) 



47909 (8) 



32802 (24) 



81 787 (55) 



T-Test 



H-M 



H-C 



NSD 



NSO 



NSD 



NSD 



NSD 



NSD 



Paint from Floor 



Toronto Refiners 



Canada Metal 



High Houses 



2500 (2) 



24500(7) 



Average (ppm) 



Match Houses 



Control 



6188(8) 



9430 (S) 



61 88 (8) 



T-Test 



H-M 



H-C 



NSD 



NSD 



NSD 



Prestoiite 



35000 (3) 



40705(9) 



6168(8) 



NSD 



NSD 



Short Term Dust 
Miscellaneous Access. 



Toronto Refiners 



Canada Metal 



Prestoiite 



Average (ppm) 



High Houses Match Houses 



Control 



2010 (5) 



1646(12) 



1576(23) 



4750 (1 ) 



1576(23) 



1796(9) 



1576(23) 



T-Test 



H-M 



H-C 



NSD 



NSD 



NSD 



Short Term Dust 
From the Floor 

Toronto Refiners 



Short Term Dust 
From Windowsill 



Toronto Refiners 



Canada Metal 



Prestoiite 



Average (ppm) 



High Houses Match Houses 



Control 



2659 (33) 



Average (ppm) 



High Houses 



Match Houses 



Control 



22111(19) 



4125(4) 



10796(5) 



22111 (19) 



8180(5) 



19420(5) 



22111 (19) 



T-Test 



H-M 



H-C 



Canada Metal 


2788 (29) 


10777(19) 


2659 (33) 


NSD 


NSD 


Prestoiite 


8947(16) 


1508(18) 


2659 (33) 


NSD 


NSD 





T-Test 



H-M 



H-C 



NSD 



NSD 



NSD 



Short Term Dust 
From Vacuum Cleaner 



Toronto Refiners 
Canada Metal 



Prestoiite 



Average (ppm) 



High Houses 



Match Houses 



Control 



1800 (5) 



1017(12) 



1588(16) 



2450 (6) 



1017(12) 



957 (7) 



839 (23) 



1017(12) 



T-Test 



H-M 



H-C 



NSD 



NSD 



NSD 



NSD 
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TABLE S.I 6 (Cont'd.) 

AVERAGE LEAD LEVEL 8Y AREA 

OF THE PART TWO EPIDEMIOLOGICAL SURVEY 

SAMPLES FOR HIGH, MATCH AND CONTROL HOUSES 



Long Term Dust 




Average (ppm) 






T-Test 




Miscellaneous Access. 


High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


500 (1) 


— 


1905(13) 


— 




— 


Canada Metal 


3235(11) 


1483(4) 


1905(13) 


NSD 




NSD 


Prestolite 


1100 (2) 


1000(6) 


1905(13) 


NSD 




NSO 




Long Term Oust 




Average (ppm) 






T-Test 




From Floor 


Higti Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


2825 (4) 


2500 (4) 


3849 (44) 


NSD 




NSO 


Canada Metal 


3206 (33) 


6601 (49) 


3849 (44) 


NSD 




NSD 


Prestolite 


1468(15) 


1400 (2) 


3849 (44) 


NSD 




NSD 


• 


Long Term Dust 




Average (ppm) 






T-Tost 




From Wlndowsill 


High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


47500 (1) 


— 


19071 (36) 


— 




— 


Canada Metal 


7720(18) 


11988(38) 


19071 (36) 


NSD 




NSD 


Prestolite 


1975 (4) 


2140 (5) 


19071 (36) 


NSD 




NSD 




Long Term Oust 




Average (ppm) 






T-Test 




Inaccessible 


High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


2560 (5) 


1100 (4) 


3175(50) 


NSD 




NSD 


Canada Metal 


3173(60) 


2902 (40) 


3175(50) 


NSD 




NSD 


Prestolite 


2309 (47) 


1330(46) 


3175(50) 


NSD 




NSD 




Wallpaper 




Average (ppm) 






T-Test 






High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


3000(1) 


— 


3452 (49) 


— 




— 


Canada Metal 


3533 (9) 


1392(6) 


3452 (49) 


NSO 




NSD 


Prestolite 


1700(1) 


500(1) 


3452(49) 


— 




— 




Plaster Accessible 




Average (ppm) 






T-Test 






Higti Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


2000(1) 


— 


3065 (46) 


— 




— 


Canada Metal 


7820(5) 


2907(21) 


3065 (46) 


NSD 




NSD 


Prestolite 


3400(7) 


1600(3) 


3065 (46) 


NSD 




NSD 




Topsoit 




Average (ppm) 






T-Test 






High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


2732 (9) 


— 


— 


— 




— 


Canada Mstal 


1013(57) 


975 (4) 


— 


NSD 




— 


Prestolite 


739 (5) 


706(22) 


— 


NSD 




— 




Subsoil 




Average (ppm) 






T-Test 






High Houses 


Match Houses 


Control 


H-M 




H-C 


Toronto Refiners 


1411 (9) 


— 


— 


— 




— 


Canada Metal 


1222(41) 


500 (1) 


— 


— 




— 


Prestolite 


323 (2) 


578(21) 


— 


NSD 




— 
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TABLE 8.16 (Cont'd.) 

AVERAGE LEAD LEVEL BY AREA 

OF THE PART TWO EPIDEMIOLOGICAL SURVEY 

SAMPLES FOR HIGH, MATCH AND CONTROL HOUSES 



Canada Meteil 



Prestolite 



Cold Water "Running" 
Laundry Tub 

Toronto Refiners 



Canada Metal 



Prestolite 



.028 (5) 



.109(4) 



.021 (10) 



.021 (10) 



Average (ppm) 



HIgti Houses Matcti Houses 



Control 



.01 1 (52) 



.008(12) 



.027 (20) 



Oil (52) 



.002 (1) 



.004 (1) 



.011(52) 



Cold Water 

"0" Min. Laundry Tub 




Average (ppm) 




T-Test 


High Houses 


Match Houses 


Control 


H-M H-C 


Toronto Refiners 


.011 (1) 


.005 (1) 


.013(55) 


_ — 


Canada Metal 


.021 (34) 


.020(20) 


.013(55) 


NSD 


Prestolite 


-002 (1) 


.006 (1) 


.013(56) 


— — 




Cold Water 

"0" Min. Kitctien Sink 




Average (ppm) 




T-Test 


High Houses 


Match Houses 


Control 


H-M H-C 


Toronto Refiners 


.020 (4) 


.009 (5) 


016(65) 


NSD NSD 


Canada Metal 


.017(35) 


.021 (41) 


.016(65) 


NSD NSD 


Prestolite 


.013(57) 


.007(50) 


.016(65) 


NSD 












Cold Water 

"0" Min. Bathroom 




Average (ppm) 




T-Test 


High Houses 


Match Houses 


Control 


H-M H-C 


Toronto Reliiers 


.011(2) 


.013(1) 


.021 (10) 


— NSD 



NSD 



NSD 



T-Test 



H-M 



H-C 



NSD 



NSD 



Cold Water "Running" 
Kitchen Sinl< 



Toronto Refirers 



Canada Metal 



Average (ppm) 



High Houses 



Match Houses 



Control 



■Oil (2) 



.009 (66) 



.009 (23) 



.021 (41) 



009(66) 



T-Test 



H-M 



H-C 



NSD 



NSD 



Prestolite 



.010(56) 



.004 (50) 



.009 (66) 



NSD 



T-Test 



Cold Water "Running 
Bathroom 


High Houses 


Match Houses 


Control 


H-M H-C 


Toronto Refiners 


— 


— 


.010(10) 


— — 


Canada Metal 


.006(1) 


.020 (4) 


.010(10) 


— — 


Prestolite 


— 


— 


.010(10) 


— — 




Kettle Water 




Average (ppm) 




T-Test 


High Houses 


Match Houses 


Control 


H-M H-C 


Toronto Refiners 


— 


— 


.056 (22) 


— — 


Canada Metal 


— 


— 


.056 (22) 


— — 


Prestolite 


.108(4) 


,037 (3) 


.056 (22) 


NSD NSD 
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Table 8. 16 shows that when high and match houses are 
compared the only samples for which there is a statis- 
tically significant difference in the means were: paint 
from accessible surfaces (CM and Pr); and water from 
the kitchen sink (Pr). The paint from accessible surfaces 
in the CM area was significantly higher in mean lead 
level than were similar samples from the match houses. 
However, there was no significant difference in mean 
lead level of paint from accessible surfaces between the 
high houses in the CM area and the control houses. The 
match houses in the Pr area had mean lead levels in 
paint from accessible surfaces which were statistically 
significantly higher than was found in high houses in the 
same area. For the water from the kitchen sink, the Pr 
area high houses had significantly higher mean lead 
levels than did the match houses. 

Comparisons between high and control houses 
showed that higher mean lead levels were found in the 
high houses in the CM area than in control houses for 
'dust from vacuum cleaners' and 'water from laundry 
tub' samples. It was also found that the control houses 
had mean lead levels in paint from accessible surfaces 
which were significantly higher than in the high houses 
in the Pr area. 

In all the other sample categories there were either 
too few cases to analyze or there was no significant di- 
fference between the means. 



8.3.2. Regression Analysis 

A second method of investigating the influence of 
potential sources of lead on human blood lead levels is 
by using regression analysis — relating the blood lead 



levels of the individual to lead levels of the various po- 
tential sources in his environment. Among the con- 
founding factors which may affect such potential 
relationships are age and sex. Separate regressions were 
therefore done for adult and child, and male and fe- 
male, groups; age was added as a co-variable. 

Tables 8.17 and 8.18 summarize the factors for which 
there is a statistically significant relationship for each 
area separately, and for all areas combined. 

A set of Tables showing the regression coefficients ap- 
pears in Appendix 8C of this report. 

The data for all areas combined show that, among the 
male children, topsoil was the only statistically signifi- 
cant related factor; dust from windowsills showed a sig- 
nificant regression but a negative coefficient — in other 
words, as the lead level in the dust increases, the blood 
lead level decreases. 

For the female children, short-term dust from the 
floor, as well as subsoil, showed a positive regression 
with blood lead indicating that as lead in these samples 
increased so did blood lead levels. 

Among male adults, the lead content of kettle water, 
long-term inaccessible dust, paint from accessible sur- 
faces, and subsoil, all showed a f)ositive relationship to 
elevated blood lead levels. Cold water running from the 
laundry tub faucets showed a negative relationship with 
blood lead levels. 

For the female adults, only cold water samples taken 
when the water is first turned on showed a statistically 
significant relationship to elevated blood lead levels. 

The results for each area individually are shown in 
Table 8.18. 



TABLE 8.17 

SUMMARY OF RESULTS OF REGRESSION ANALYSIS 

OF BLOOD LEAD LEVELS VS. ENVIRONMENTAL RESULTS 

ALL AREAS COMBINED 



Group 



All Areas 



Male Children 



Female Children 



Topsoil" (107) 

Subsoil* (89) 

S.T. DustWindowsill* 



(36) {-ve coeff.) 



S.T. Dust— Floor' "(96) 

ST. Dust — Vacuum Cleaner' (73) 

Subsoil" (91) 

Hot Water— Kitchen Sink**(21 ) (-ve coeff.) 

Hot Water — Running Kitchen Sink* (20) (-ve coeff.) 



Children 



Topsoil*'*(225) 

Subsoil** (180) 

Painl — Accessible Surfaces* (760) ( — ve coeff.) 

S.T. Dust from Vacuum Cleaner* (121) 

Plaster Accessible' (143) 



Male Adults 



Kettle Water*** (4) 

LT. Dust — Inaccessible*' (113) 

Paint — Accessible Surfaces* (156) 

Subsoil* (49) 

Cold Water — Running Laundry Tub* (29) (-ve coeff.) 



Female Adults 



Cold Water— Laundry Tub*' (67) 



Adults 



Paint — Floor* (44) 

Subsoil* (105) 

Cold Water Laundry Tub* (111) 

S-T. DusI — Windowsill' (29) (-ve coeff.) 



79 



TABLE 8.18 

SUMMARY OF RESULTS OF REGRESSION ANALYSIS 

OF BLOOD LEAD LEVEL VS. ENVIRONMENTAL RESULTS BY AREA 



Group 



Area 



Toronto Refiners 



Canada Metal 



Prestolile 



Male Children 



L.T. Dust — Inaccessible 

*** 

L.T. Dust — Floor* 
Subsoil* (-vecoeff.) 



Plaster — Accessible* 



Cold Water— 

Runnir>g from 
Kitchen Sink* 



Female Children 



L.T. Dust — Inaccessible 

*** 

L.T. Dust — Floor* 
S.T. Dust — Vacuum 
Cleaner* 
Paint — Accessible 

Surfaces* 
Paint — Inaccessible 

Surfaces* 



Cold Water — Running 
from Kitchen Sink* 
(-ve coefficient) 



S.T. Dust from 
Floor*** 
Topsoil** 
Hoi Water — 
Kitchen Sink** 
(-ve coeff .) 
Plaster-Access. * 
Hot Water- 
Running from 
Kitchen Sink* 
(-ve coeff.) 



Children 



Male Adults 



L.T. Dust — Inaccess.*** 
L.T. Dust — Floor** 
Paint — Accessible 

Surfaces** 
Pal nt — I naccessi ble 

Surfaces* 
ST. Dust — Vacuum 
Cleaner* 
Topsoil* 



Cold Water — Running 
from Kitchen Sink** 
(-ve coefficient) 
Plaster — Access. * 



S.T. 



Dust — Vacuum 
Cleaner* 
(-ve coeff.) 



Paint — Accessible 
Surfaces** 
Cold Water — Running 
from Laundry Tub** 
(-ve coeff.) 
L.T. Dust---lnaccess.* 



Cold Water- 
Running from 
Kitchen Sink •• 
S.T. Dust from 
Floor* • 



Kettle Water** ■ 



Female Adults 



S.T. Dust — Vacuum 
Cleaner* 
L.T. Dust — Inaccess* 



Cold Water — Laundry 

Tub** 
Cold Water — Bathroom •• 
(-ve coeff.) 

Cold Water — Running 
from Bathroom* 
(-ve coefficient) 



Adults 



L.T. Dust — Inaccess* 



Cold Water — Laundry 

Tub** 
Paint — Accessible 
Surfaces* 
L.T. Dust — Floor* 

{-ve coetf.) 
Cold Water — Running 
from Laundry Tub* 
(-ve coeff.) 

L.T. Dust— Miscellaneous 
Access.* (-ve coeff.) 



Paint — Floor* 



8.4 Analysis of Sample Results and Their 
Relationship to Distance from the 
Plants 

As mentioned in Chapter 6 in the discussion of relation- 
ships between blood lead levels and distance from the 
lead plants, one of the confounding factors in that anal- 
ysis may have been the distribution of other potential 
sources of lead within the plant areas. For example, the 
significant decline in blood lead levels as distance from 
the plants increases might be related to paint rather 
than to the lead plant if, by some chance, the paint in 
homes nearer the plants had a higher lead content. 
To investigate this possibility, we performed analyses 



to determine the relationship between the sample results 
and their distance from the plants. 

Tables 8.19-8.21 show the regression coefficients and 
their significance. 

As can be seen, only soil leads in the CM area decline 
in a statistically significant manner with increased dis- 
tance from the plant. The only statistically significant 
relationship between the sample results and distance is 
for paint from inaccessible surfaces in the Pr area which 
shows a positive regression. This indicates that paint 
lead levels increase as distance from the plant increases. 
It is therefore clear that the significant regression be- 
tween blood lead levels and distance found in Chapter 6 
are not due to a fortuitous distribution of the potential 
lead sources sampled in this survey. 
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TABLE 8.19 

RESULTS OF REGRESSION ANALYSrS OF HOUSEHOLD 

SAMPLE LEAD LEVELS AND DISTANCE 

FROM THE CENTROID OF THE PLANT 

Toronto Rcfliwr* 



Type of SamplB 



Regression 
Coefficient 



Standard 
Error 



Signi- 
ficance 



Number 
of Cases 



Paint — Acciissible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust— f-rom Windowsill 

S.T. Dust — F-rom Vacuum Cleaner 

L.T. Oust — Miscellaneous 

Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water—Kitchen Sink 

Cold Water — Bathroom 

Cold Water— Running from 

Laundry Tub 

Cold Water — Running from 

Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — H.itchen Sink 

Hot Water — Running from Kitcben Sink 

Kettle Water 



-21 .67 
-67.56 



- 8.08 



24.50 
224.93 



4.54 



15 
14 



1.00 


21.91 


4.95 


4.13 


5.42 
5.27 


11.10 
6.05 


0.00003 
0.00033 


0.00003 
0.00024 



8 



9 

9 

9 

a 



TABLE 8.20 

RESULTS OF REQRESSrON ANALYSIS OF HOUSEHOLD 

SAMPLE LEAD LEVELS AND DISTANCE 

FROM THE CENTROID OF THE PLANT 

Canada Mrtal 



Type of Sampl e 



Regression 

Coefficient 



Standard 
Error 



Signi- 
ficance 



Number 
of Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — Frcm Vacuum Cleaner 

L.T. Dust — Miscellaneous 

Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — K tchen Sink 

Cold Water — Bathroom 

Cold Water — Running from 

Laundry Tub 

Cold Water — Running from 

Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Rui>ning from Kitchen Sink 

Kettle Water 



16.49 


11,43 


138 


37.57 


37.69 


77 


122.70 


76.99 


12 


-3.43 


3.48 


• 


4.42 


16.63 


4ft 


-0.84 


7.08 


9 


-0.99 


2.32 


n 


-3.04 


3.69 


If 


1.34 


5.29 


82 


-7.94 


9.83 


58 


0.89 


1.71 


108 


-2.61 


4.10 


11 


0.08 


7.67 


2S 


-2.16 


0.38 ••' 


« 81 


-2.86 


0.56 *«* 


AA 


0.00001 


0,00001 


54 


0.00002 


0,00001 


78 


0.00016 


000010 


9 


-0.0 


000003 


32 


0.00001 


0,00002 


84 


0.0 


0,00002 


5 
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TABLE 9.21 

RESULTS OF REGRESSION ANALYSIS OF HOUSEHOLD 

SAMPLE LEAD LEVELS AND DISTANCE 

FROM THE CENTROID OF THE PLANT 

Pt*«tolH» 



Type of Sample 



Regression 
Coefficient 



Standard 
Errof 



Signi- 
ficance 



Number 
of Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

ST. Dust — From WIndowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous 

Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Coid Water — Running from 

Laundry Tub 

Cold Water — Running from 

Kitchen Sinit 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



21.89 


16.09 


76.78 


33.81 


138.43 


102.62 


2.11 


1.46 


-15.64 


19.29 


21.53 


19.96 


-0.06 


0.40 


0.56 


3.16 


-0.13 


t.7f 


-S.38 


tm 


-0.65 


1.7B 


2.03 


4.74 


-0.73 


0.64 


-0.27 


0.45 



m 



m 

0.0 

-0.0 
-0.00010 



0.00001 



0.349 

O.OOOOO 

0.00000 

-0.00020 



108 
32 
12 
21 
34 
10 
30 

7 
17 

9 
93 

10 
27 
23 

107 



106 

25 

24 

7 
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CHAPTER 9 

DISCUSSION OF RESULTS AND COMMENTS ON PATHWAYS FOR LEAD 

INTAKE BY HUMANS 



The objective of the Task Force was to determine the 
potential sources of lead contamination in the study 
areas and the pathways by which this contamination en- 
tered the liuman body. 

Lead ij available in the vicinity of the three lead 
plants from a variety of sources. These include sus- 
pended airborne lead, lead in dustfall, lead in soil, and 
lead from non-industrial sources such as paint, water 
supply and cooking utensils, it has already been deter- 
mined (Working Group Report, 1974) that in the vicin- 
ity of the three lead plants, the plants themselves were 
significant sources of environmental lead contamina- 
tion. The level of contamination declines as distance 
from the plant increases. 

In the present study, the blood lead levels of people 
living near the lead plants showed a similar pattern, be- 
ing highest near the plant and declining with distance. 
The proportion of high O40 meg) cases in the plant 
areas was 3.2% compared to only 0.3% in the Control 
Area. 

When 2iX) metre wide concentric rings about the cen- 
troids of the plants were considered, the percent of high 
cases was significantly higher in the nearest ring than in 
the furthest at both TRS and CM. Similar results were 
obtained "hrough the examination of the geometric 
means in the rings. In the distance ring series the geo- 
metric means decreased with increasing distance from 
the plants, significantly so, for all the children groups 
with one exception and for the male adults in the CM 
area. Blood lead levels in the Control Area were 
significantly lower than in the CM area for every age 
and sex group, and for many of the groups in the TRS 
and Pr areas. 

Multiple regression analysis relating blood lead levels 
to distance and age revealed significantly declining 
blood lead levels with increasing distance for children in 
all three plant areas and for adults at CM. 

Since soil lead contamination has previously been 
found to decrease with distance it was natural to suspect 
that blood lead and soil lead would correlate well with 
each other. Using five increasing soil lead level ranges 
the percent of individuals with high blood lead levels in- 
creased as soil lead level range increased for both child- 
ren groups and male adults. The geometric mean blood 
lead levels were significantly higher for people living in 
areas where the soil lead level exceeded 1,000 ppm than 
for people who lived in areas where the soil lead levels 
were in the 0-599 range. This was true in all age/sex 
groups when all three plant areas were combined. 



Multiple regression analysis performed on blood lead 
versus estimated soil lead and age indicated that blood 
lead levels increased with increasing soil lead for all 
age/sex groups but results were statistically significant 
only for the male children in all areas. At CM, however, 
female children and male adult groups also provided 
significant results. 

Current emissions of airborne and dustfall lead must 
be considered as factors which could account for the 
finding that blood lead levels decline as the distance 
from the plant increases. Such a relationship between 
airborne and dustfall lead and blood lead levels could 
come about through the following mechanisms. The 
first is the direct inhalation and absorption of the respir- 
able portion of the airborne lead which is suspended in 
the air. The second is the absorption of lead after it has 
fallen to the ground and has either contaminated mate- 
rials which later gain access to the mouth or has been 
re-entrained and inhaled due to disturbances of the lead 
containing dust. This dustfall represents the current 
contamination from the lead plants. Over a period of 
time the dustfall becomes incorporated into the soil and 
contributes to the total historical lead content of the 
soil. That this is the mechanism by which the soil lead 
gradients around the lead plants are produced is sup- 
ported by the finding that the level of lead in dustfall 
also declines with distance from the plant, (Working 
Group Report. 1974) and by the high correlation be- 
tween lead in dustfall and lead in soil samples where the 
two samples are taken from locations in close proximity. 

Because suspended lead as measured by high volume 
samplers, and dustfall as measured by dustfall jars and 
soil lead all decrease as the distance from the plant in- 
creases the relative importance of these three pathways 
for human lead absorption is difficult to measure, but 
for the following reasons suspended lead would seem to 
be a relatively less important pathway than settled lead 
dust or soil lead in producing elevated blood lead levels 
around the Toronto plants. 

The first reason is that the elevated blood lead levels 
are unevenly distributed. If inhaled lead was the pri- 
mary pathway, a more uniform general elevation of 
blood lead levels might be expected around the plants 
paralleling the fairly uniform distribution of suspended 
lead in the air around the plant and the fairly steep de- 
cline in suspended lead levels as distance from the plant 
increases. In fact, the elevated blood lead values, while 
occurring with greater frequency close to the plants, are 
irregular in their distribution. High values are found in 
persons living in the same house or next door to people 
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with average or low values. This finding is more consist- 
ent with the operation of personal factors such as hand 
to mouth activity of children, or hygiene factors such as 
poor housekeeping, than it would be with inhalation of 
air containing essentially the same concentration of lead 
by everyone in a house or a group of houses. 

The second reason is that the adult women do not 
show significant blood lead gradients with distance 
from the plant. If inhaled lead were the main source of 
elevated blood lead levels it would be expected to prod- 
uce blood lead gradients decreasing with distance from 
the plant in all resident groups. This should be particu- 
larly true for adult women who could be expected to 
spend a greater proportion of their time in the area and 
in the home. The lack of such a finding in adult women 
and the finding of such a gradient in children suggests 
that other factors are more important in producing the 
gradient than the inhalation of airborne lead. 

The third reason is that over the range of air lead lev- 
els measured as long-term averages no statistically 
significant effect on blood lead levels has so far been 
demonstrated in population studies. Although under ex- 
perimental conditions suspended lead levels in the 
range from two to 1 micrograms per cubic metre have 
been found to alter the blood lead level of human vol- 
unteers, urban residents measured under field condi- 
tions showed no statistically significant change in blood 
lead, over a range of air lead values extending up to 
about 4 meg per cubic metre measured as an average 
over weeks or months. Therefore, since average sus- 
pended lead levels around the lead plants rarely ex- 
ceeded 4 meg measured at stations in residential areas it 
seems unlikely that a discernible efTect of airborne lead 
levels upon blood lead levels could be detected from the 
data available. 

Since major studies of childhood lead poisoning in 
the U.S. have shown that the usual source of lead was 
found in the home (e.g. in paint, toys, etc.) it was impor- 
tant to examine these sources in Toronto. 

In the study of high, match and control houses there 
were no significant regressions found between distance 
and identifiable non-industrial sources of lead such as 
paint, water supply and cooking utensils, indicating that 
these potential sources do not become more plentiful as 
one moves closer to the plants (Section 8.4). The very 
strong association seen between blood lead concentra- 
tions and distance from the plants can therefore not be 
attributed to a coincidental gradient of non-industrial 
sources or differences in housekeeping patterns. 

At the same time, it must be acknowledged that non- 
industrial sources may well account for some of the ele- 
vation in blood lead levels seen in high cases. The high 
houses in the CM area showed a higher average concen- 
tration of lead in accessible paint than did the match 
houses, but were not higher than the control houses. It 
should be noted that in the Pr area the match houses 
had higher levels of lead in accessible paint than did the 
high houses. Peeling or chipping of paint was also seen 
more often in high houses than match houses in the CM 
area but not in the Pr area. Electric kettles were used 
more frequently in high than matched houses in both 
the CM and Pr areas but the differences are not statisti- 
cally significant. Lead plumbing was more common in 



the high than match houses in the Pr area. However, the 
latter two conclusions are based on very few responses. 

Other comparisons between high, match and Control 
Area houses show few consistent or convincing 
differences in the availability of lead. This is not alto- 
gether surprising since the match houses were, by 
definition, very similar in age and structure to the high 
houses, and all four areas were of similar age and socio- 
economic standing. Furthermore, factors that might be 
related to a geographical point source such as lead con- 
centration in airborne dust or soil would likely be simi- 
lar in a high house and its match neighbor. Factors that 
vary geographically could therefore only be expected to 
show up as gradients within each area (as previously 
discussed) or in comparisons with the Control Area. 

One noteworthy feature of these data in comparison 
with reported experience in the older urban neighbor- 
hoods of the United States is that paint appears to be a 
relatively unimportant source of lead in the City of To- 
ronto. Not only was the lead content of accessible paint 
surfaces relatively low (less than 4% — or 40,000 
ppm — compared to typical concentrations of 5-40% — or 
50,000-400,000 ppm— reported from U.S. city centres) 
but relatively few houses showed peeling'paint or flak- 
ing plaster, unlike the "ghetto" conditions reported in 
some American cities. 

Water analyses indicate that waterborne lead is not 
likely to be making a significant contribution to ele- 
vated blood lead levels in the areas tested. Mean values 
were all well below the recommended upper limit of 
0.05 ppm. 

Although house dust samples were relatively few in 
some areas and for some categories, it appears unlikely 
from these data that house dust is an important source 
of lead in most of the high cases. Even when windowsill 
dust samples are kept separate (since they were high in 
lead content in all areas), mean lead levels in both high 
and match houses tend to be no higher than in the Con- 
trol Area. Where comparisons between high, match and 
control houses were possible, concentrations of lead in 
dust were only significantly different in two instances 
(but in opposite directions) and there was little evidence 
of consistent or meaningful trends. 

Although, unfortunately, no soil samples were taken 
from individual houses as part of the Toronto Board of 
Health "epidemiological" survey in the Control Area, 
figures obtained previously by the Phytotoxicology Sec- 
tion of the Ministry of the Environment give an average 
lead concentration in this area of 480 ppm in topsoil 
and 458 ppm in subsoil. Mean soil concentration there- 
fore appears to be a "geographical" factor that is mark- 
edly different in the plant areas compared to the Con- 
trol Area. 

For lead to be absorbed it must not only be present in 
the environment, but must also be transferred from the 
environment to the gastrointestinal tract, or (in the case 
of suspended particulate) the lungs. 

TTiis transfer process may be affected by a number of 
factors, among them personal habits and behavior. 
These may have little effect on the availability of certain 
potential sources such as food or water contaminated 
by containers or plumbing but may be of great impor- 
tance in others, such as paint, dust or soil. Thus inade- 
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quale maintenance might lead to flaking paint and plas- 
ter, careless housekeeping might result in the accumula- 
tion of excess quantities of dust, and poor personal hy- 
giene mig^t be associated with a failure to wash hands 
before eating or preparing food. It is, therefore, of some 
interest that although the differences were not always 
statistically significant, the percentage of homes rated 
'fair to poor' in housekeeping and hygiene tended to be 
higher for the high than the match or control houses. 

In addition, there is the factor of age, with young 
children tending to explore their environment, by chew- 



ing and sucking on their fingers, toys and other interest- 
ing objects. This might be expected to accentuate the 
effect of a dusty or ill-maintained environment, but it 
could also result in elevated blood lead levels (e.g. from 
heavily contaminated soil or exterior dust) in spite of an 
otherwise clean and well-maintained home. However, 
while in the case of children it is not difficult to postu- 
late mechanisms by which soil lead could gain access to 
the body, it is harder to account for the significant rela- 
tionship between blood lead levels and soil lead levels 
which was found for adults in some areas. 
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APPENDIX 1A 
RECOMMENDATIONS OF THE WORKING GROUP ON LEAD 



1. All lead-bearing materials with a potential for con- 
taminatior of the environment be shipped in closed 
containers or an equivalent method be used to prevent 
loss of lead to the environment. 

2. The unloading, movement and storage of such 
lead-bearing materials on the property of lead process- 
ing companies be conducted in such a manner that the 
material is totally enclosed and losses to the environ- 
ment are prevented. 

3. The handling of such lead-bearing materials be 
conducted in enclosed buildings or by the use of en- 
closed conveying systems to prevent loss of lead or lead 
compounds to the outside. 

4. The processing of lead-bearing materials be con- 
trolled at source using best available technology to limit 
emissions to meet the proposed air quality standards 
and criteria of the Ontario Ministry of the Environ- 
ment, which should be promulgated as soon as possible. 
The standard is 10 ug/m^/30 min. average and the crite- 
ria are 5 ug/ra^/24 hour average and 2 ug/m'/30 day 
geometric mean. 

5. Backup control equipment or devices must be pro- 
vided so that control to meet the standard is maintained 
in the event of primary control failure. 

6. Emissions of lead and lead compounds to the envi- 
ronment be continuously monitored by the companies 
to the satisfaction of the Ontario Ministry of the Envi- 
ronment and the records be made available to the Min- 
istry on request. 

7. Regular programs for maintenance of all control 
equipment and for a high standard of housekeeping on 



company property be implemented by lead processing 
companies to the satisfaction of the appropriate govern- 
ment authorities. 

8. Regular inspection of the in-plant conditions, 
equipment and recording devices be maintained by the 
appropriate government authorities. 

9. Programs for surveillance of community blood lead 
levels and related home environment be continued by 
public health authorities. 

10. The lead levels in the air, soil, dust and vegetation 
in the vicinity of lead sources continue to be monitored 
by government authorities. 

11. Cleanup of soil, street dirt and house dust be car- 
ried out in the contaminated areas contiguous to the 
lead plants. These contaminated areas to be designated 
as the zones in which the lead content of the top two 
inches of soil exceeds 1,000 parts per million. Priority 
should be given to schoolgrounds and parks. 

12. Provision should be made to assist relocation of 
families with children from the vicinity of lead sources 
upon medical advice. 

13. Cleanup of residual contamination be required 
upon relocation or discontinuation of a lead processing 
operation resulting in a different land usage of the site. 

14. The Working Group also recognizes that the 
classical causes of high lead absorption in individuals 
due to sources such as domestic lead paint, lead water- 
pipes, lead from improperly glazed ceramics, etc., are 
present in Ontario and steps should be taken for their 
elimination by the appropriate authorities. 
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APPENDIX 1B 

GENERAL TERMS OF REFERENCE 

LEAD DATA ANALYSIS TASK FORCE 

APRIL 7, 1975 



Executive Summary 

The Environmental Hearing Board has agreed to ad- 
journ the Lead Hearings shortly to permit the comple- 
tion of the computer analysis of lead data. A task force 
is proposed to complete the job and report in 3-4 
months. The task force will require not only a commit- 
ment of manpower and resources but the full support of 
all parties at the hearings in order to complete this 
difficult assignment. 



Introduction 

Counsel for all major participants before the Environ- 
mental Hearing Board have expressed a desire to have 
available the results of the epidemiological survey con- 
ducted by the City of Toronto Department of Public 
Health. To accommodate this, the Environmental Hear- 
ing Board has expressed a willingness to adjourn the 
hearings without hearing medical testimony and to re- 
convene when the report of this survey becomes avail- 
able. 



Board would be welcomed. Designates from the major 
participants will be invited to sit with the task force as 
observers, to be fully informed of the nature of the data 
and the statistical analysis. Every reasonable attempt 
will be made to accommodate the wishes of these repre- 
sentatives in the performance of analyses, but control 
will remain with the task force. 



Objective of the Task Force 

The main objective of the task force is to provide a re- 
port of the relationship between the blood lead levels 
and environmental data in an attempt to determine the 
pathways by which environmental lead reaches the indi- 
vidual, using the data from the surveys conducted in the 
City of Toronto. 

Regular meetings on an 'as required' basis would be 
held. This would require that the priority of Group 
members be to the task force and that, as far as feasible, 
they be available at short notice. 

A written record of each meeting and final instruc- 
tions would be kept. (Not necessarily in the form of de- 
tailed minutes). 



Current Status of Data Analysis 

The data analysis system is being developed by the 
Ministry of Government Services under the direction of 
the Working Group on Lead. The raw data have, in 
large part, been coded, key punched and transferred to 
computerized files. The file data require checking and 
verification, a task requiring a close working relationship 
with the City of Toronto personnel. 



Ttie Task Force 

A formalized task force was proposed, including repre- 
sentatives from the Working Group on Lead, the City of 
Toronto Department of Public Health, and the Univer- 
sity of Toronto. Technical Advisors to the Hearing 



Project Budget 

Apart from the manpower and staff" commitments out- 
lined in this appendix, there will be need for additional 
budget for both data processing and payment of salaries 
of contract staff as shown. This budget will be part of a 
submission to Management Board of Cabinet. 



M.G.S. Computer Services 


$10,000 


M.G.S. Staff Services 


32,000 


Univ. of Tor. Biostatistician 


7,000 


City of Tor. Computer Staff 


10,000 


Secretarial services 


5,000 


Technical writer 


5,000 


Miscellaneous & contingency 


5,000 


Sub-total 


$74,000 


Printing 


1,000 


Total Estimated Cost 


$75,000 
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Commitment to the Project 



Project Timing 



Even given the commitment of manpower and re- 
sources outlined so far, unless the support, cooperation 
and backing of the Ministry of the Environment, the 
Ministry of Health, the Ministry of Government Serv- 
ices, the City of Toronto Board of Health and Depart- 
ment of f*ublic Health is forthcoming, the project will in 
all likelihood fail or drag on interminably to an indefi- 
nite conclusion. The terms of reference of the task force 
will be available for comment by all parties. 



In a complex problem such as the examination of the 
relationship of lead in the environment and blood lead 
levels, the time required is difficult to predict in any 
meaningful way. It is of little use to proceed with statis- 
tical analyses until the data base has been verified. 

An impossible situation will occur if additional epide- 
miological data are trickling in whilst the analyses are 
being attempted. 

A target date has been established as the end of July, 
1975. 



TASK FORCE STAFFING AND FUNCTIONS 



POSITION 

Task Force Chairman 



Review and Assessment 
Group 



Observer(s) 



Advisor 



Task Force Coordinator 
Lxjcation: Office Space in 
2 Bloor St. West 



Biostatistician 
Location: Office Space in 
2 Bloor St. West 



FUNCTION 

To direct the task force. 
Authority to cut red tape 
and obtain priorities and 
commitments. To chair 
review meetings. 

To review and direct the 
data analyses to meet the 
objectives of the task force. 
To review and direct the 
preparation of the final 
report. Responsible for the 
technical content of the 
report. Dr. Moss's partici- 
pation hmited to matters 
concerned with sampling 
program. 

To examine the data base 
and the statistical analysis, 
and to make suggestions. 

To review with the Project 
Coordinator and advise on 
instructions received from the 
Review & Assessment Group, To 
review and advise on the report 
from the Project Coordinator 
to the Review & Assessment Group. 

To coordinate the activities of 
the Operations Group, expedite 
the analysis and interface be- 
tween the Review & Assessment & 
Operations Group. 

To advise the Review Group on 
the best statistical approach(es) 
to the problem. To have 
principal responsibility for 
specifying the statistical runs 
to be performed. To verify these 
runs and to assist the task force 
coordinator in the preparation 
of reports. To assist in a check 
of the data files against input 
records. 



DESIGNATE 
Dr. G.K. Martin 



Physicians: 
Dr. G.J. Stopps 
Dr. T. Anderson 
Dr. G.W.O. Moss 
(Dr. J. Mitchell) 
Environmental experts: 
Dr. S. Linzon 
Mr. L. Shenfeld 



Designale(s} of 
major participants 

Dr. R. Higgin 
Ministry of Energy 



Mr. D.J. Ogner 
Chief. Air Quality 
Assessment 



Mrs. A. Csima 
University of Toronto 
School of Hygiene 
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Computer Operations 
Coordinator (full time) 
Location: 2 Bloor St. W. 



Data File Staff 



Computer Programmers 



1 Clerk Typist 



1 Secretary 



1 Technical Writer 



To be responsible for the 
processing and computer analysis 
of the data. To supervise the 
writing of programs, the 
preparation and submission of 
computer jobs. To resolve 
problems with programs, and 
data files, and to produce hard 
copy printouts and graphs in a 
format suitable for presentation 
to the Review Group. 

On a priority basis, to be 
responsible for providing computer 
records in a suitable format of 
the data required by the task 
force. To create, maintain and 
update their particular data 
files. To resolve problems with 
(and to check and validate) the 
data on file to the satisfaction 
of the task force. 

To develop and write programs, 
to analyze the data, and to 
modify or extend existing 
statistical programs as required. 
To maintain and document the 
programs. To prepare and submit 
computer jobs as required. 

Clerk Typist to maintain typed 
records of computer runs and 
statistical analysis performed. 
To type reports by the Operations 
Group and assist in general 
duties. 

To assist the task force 
Coordinator to keep records 
and minutes. To assist in the 
preparation of reports, arrange 
meetings and type final report. 

To write a scientific report 
detailing the study and the 
results, based on the data 
provided. To attend review 
meetings. To prepare a final 
report under direction of 
Review & Assessment Group. 



Mr. B. Izatt 

Ministry of Government 
Services 



Mr. C. Gregory and 
Mr. H. Heise, 
City of Toronto 
(blood lead and 
epidemiological files) 



Mr. K. Lauw 
Miss S. Phang 
Mr. B. Wedgwood 



Assigned to 
2 Bloor St. W. 



Assigned to 
2 Bloor St. W. 



To be arranged 
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TASK FORCE ORGANIZATION 



TECHNICAL 
WRITER 



PROJECT 
ADVISOR 



SECRETARY 



BIOSTATI STIC IAN 



CHAIRMAN 



REVIEW a ASSESSMENT GROUP 



PROJECT 
COORDINATOR 



OBSERVER(S) 



CLERK TYPIST 



COMPUTER 

OPERATIONS 

COORDINATOR 



DATA FILE 
STAFF 



I 

COMPUTER 
PROGRAMMERS 
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Task 



Analysis of Lead Contents of 
Household Samples. 



Merge Blood, Epidemiological 
a Envir, Files 



Verify Epidemlologicol Data 



Correction of Errors & 
Production of Clean Tapes 



Develop Statistical 
Analysis Programs 



Statistical Analysis 

Final Rewiew and Report 
Preparotion 

Printing 



Date (week of) 

April May June July 

II 16 Z5 Z 9 16 23 30 6 13 20 27 4 II 18 25 



m 

> 

I 






m 



m 

X 

m 



in 






APPENDIX 2A 
LIST OF MICRO AND MACRO COMPARATIVE BLOOD TESTS 
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APPENDIX 2B 
PARENTAL CONSENT LETTERS 



Dear Parent : 

You have probably heard about the higher than usual levels of 
lead in this area as published in a report by the Province of 
Ontario Ministry of Environment. The City of Toronto Department 
of Public Health, in cooperation with the area residents, is under- 
taking a survey of blood lead of all the children attending the 
Bruce Public School. We would very much appreciate your consent to 
take a few drops of blood from a fingerprick of your child to 
analyse for lead. The results will be mailed to you. 



JWIl/LL Deputy Medical Officer of Health, 

DPH3491 
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BRUCE PUBLIC SCHOOL 
51 Larchitiount Avenue 
Toronto, Ontario 
M4M 2Y6 



Because of a growing concern in our area over a 
possible health hazard from excessive amounts of lead reported 
to be in the soil in this neighbourhood, arrangements have been 
made to provide free blood lead level tests. This service will 
be provided at our school on Monday, October 15th during the 
following hours - 

9 a.m. - 12 noon; 2 p.m. - 6 p.m.; 7 p.m. - 9 p.m. 

and all area residents, from pre-schoolers to adults, are 
encouraged to take advantage of it. 

Our school children will be tested during school 
hours if a signed consent form is returned from home on or 
by Monday, 



John R. B. Adams, 
JRBA:cc Principal. 
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Bruce Public School, 
51 Larchmount Avenue, 
Toronto, Ontario. 



Dear Parent: 



There has been a recent study of the area close to Bruce School 
which indicates that there appears to be a higher than usual 
content of lead in the soil. 

The City of Toronto, Department of Public Health, in co-operation 
with the area residents, would like to test a finger prick sample 
of blood from the children attending Bruce School, to determine 
the presence of lead in the blood. 

We would very much appreciate your consent to take a few drops of 
blood from a finger prick of your child to analyze for lead. 

The results will be mailed to you. 

This testing will take place at Bruce School on Monday, October 15, 
from; 

9:00 a.m. to 12:00 p.m. 
2:00 p.m. to 6:00 p.m. 
7:00 p.m. to 9:00 p.m. 

Parents and preschoolers who reside in the area are also welcome 
to be tested at the above times. 

Please return attached consent form to Bruce School by Monday, 
October 15, at 9:00 a.m. 



Sincerely, 



Dr. J. Mitchell, 

Deputy Medical Officer of Health, 

John R. B. Adams, Principal. 



(Message translated in Chinese for 
Chinese speaking families) 
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CLINICS 



PLACE 



DATE 



HCKJRS 



St. Mary of the Anoels 


School 


Thursday, 
January 10 
Thursday, 
January 24 


9 a.n. 
7 P.PI. 


- 12. 2 . 

- 9 p.m. 


5 p.m. 


Pauline Public School 




Wednesday , 
January 16 


9 a.m. 
7 D.m. 


- 12. 2 - 

- 9 p.m. 


5 p.m. 


St. Anthony's School 




Thursday, 
January 31 


9 a.m. 
7 p.m. 


- 12, 2 - 

- 9 p.m. 


5 p.m. 






Thursday, 
February . 7 


9 a.m. 
7 p.m. 


- 12, 2 - 

- 9 p.m. 


5 p.m. 


St. Sebastian Separate 


School 


Thursday. 
February 14 


9 a.m. 

7 p.m. 


- 12, 2 - 

- 9 p.m. 


5 p.m. 



Any resident or employee In the area may be tested at any of the clinics 
at any time. 

Please return the consent form to the school. 

The Board of Health would also like to take a small sample of 
hair to determine past lead levels, as well as the presence 
of other metals. However, 1t Is the blood test which is the 
most Important, and a hair sample does not have to be taken. 



This Information Is published by the 



\i>lunteer Residents Committee 



For more information call : 

Irene Harris or Lynn Cox: 531-6322 



Mary Cortese: 531-2252 
Mrs. Chlpman: 536-5233 



BLOOD TESTING 
PROGRAM 



As a precautionary measure, the Toronto Board of Health will be 
conducting blood tests of residents In the area near the Presto! Ite 
factory. Tests conducted near two other lead producing factories 
show that some residents have abnormally high blood lead levels, 

Studies done by the Provincial Air Management Branch and the Uni- 
versity of Toronto show that although lead levels In the foliage 
near the Prestollte factory *rt ten times the Metro average, they 
are not nearly so high as the levels near the other two factories. 
Although there seems to be cause for concern, there 1s not cause 
for alarm at this time. 

One reason these tests are necessary Is because although one of 
Prestollte's filtering systems was not In operation for three 
months this summer, the Provincial A1r Management Branch allowed 
the factory to continue operating. 

This Is the testing area: 



Lansdc nm 



fl flyp pp'^r^ 




Dufferin 



Dov ircourt 



"ihanly 



m- 



WHO DOES THE TEST? 



HOW If FT DONE? 



The test Is done by a medical doctor, with 
the asslstsncFof a Public Health nurse. 

The blood samples are taken from a flngerpHck, 
after the finger has been washed and coated 
with a protective spray. Two samples are taken. 



MHERE DOES THl SAMPLE GO? 



WHO GETS THE RESULTS? 



WHAT DO THEY MEAN? 



The sample 1s sent to a lab 1n Massachusetts 
for analysis. It takes three weeks before 
the results are returned to Toronto. 

The results go to the Board of Health. The 
Board of Health will notify each person of 
the results of his test, by letter. 

Blood lead levels are measured In micrograms 
per 100 millllitres of blood. You will receive 
an analysis of each sample, and an average of both. 



People In rural areas show from 5 to 15 micrograms of lead 
per 100 mmmtres of blood. 

People 1n cities show from 5 to 30 micrograms of lead per 
100 fflinnitres of blood. 

If your tests show a reading of between 30 and 39 micrograms 

of lead, you will be advised to have a follow-up test within 

2 to 4 months. 

If your tests show a reading of between 40 and 69, you will be 

referred to a doctor at Sick Children's Hospital, 

If tests show 70 micrograms of lead, you will be notified 

Immediately. 

CA.N YOUfi FAMILY DOaOR DO THE TEST? Probably not. The analysis for 
lead is a very difficult one, and must be done 
In a laboratory, If your doctor has a contract 
with the Environmental Sciences Associates Lab 
1n Massachusetts he could jend a blood sample 
there. Ontario labs do nbl have facilities to 
do accurate testing. 



Lead Poisoning... 



Our bodies have different tolerances of different chemicals. In the 
case of lead, the average city dweller already has close to the 
maximum safe level. Additional sources of lead, such as from a 
nearby factory, can be dangerous to a person's health. 

Because a child 1s growing, he Is particularly susceptible to the 
effects of lead. In addition to breathing contaminated air, a 
child may eat soil containing lead, or chew on surfaces covered with 
a paint containing lead. However, most paints in Canada contain very 
little lead. But lead that one breathes, airborne lead. Is a greater 
problem than lead that one eats. It Is estimated that 50* of the 
lead we breathe Is absorbed Into the bloodstream, and only lOf of 
the lead we eat Is absorbed Into Wie bloodstream. 

Children with high blood lead levels can suffer permanent damage to 
the brain and nervous system. The U.S. Environmental Protection 
Agency Health Effects Board reports that "symptoms of mild lead 
intoxication include loss of appetite. Irritability, drowsiness, 
apathy and abdominal pain". Of course, many other factors also 
cause these kind of symptoms In children, and so It Is difficult 
to diagnose lead poisoning on the basis of observation of behavior. 

It 4s for this reason necessary to conduct the blood tests. 



Unborn children are vulnerable to lead, and pregnant women should 
be tested. It it also Important that Infants and pre-school 
children be tested. Please talk to your neighbours and encourage 
them to faring their young children to the clfnic. 



APPENDIX 2D 
PROCEDURE FOR LEAD SAMPLING 



Types of Surveys 

1. High lead level dwellings: dwellings in which high lead 
levels were found in blood samples taken. These 
wouy be in the area immediately surrounding a 
source of contamination (e.g. Canada Metal). 

2. Match control: dwellings in which no high lead levels 
were found in blood samples and were in close prox- 
imity to a high lead level dwelling. 

3. Random control: a control area in which dwellings 
were chosen at random 



General 

A survey is usually performed by two inspectors. One 
inspector is responsible for collecting samples while the 
other is responsible for obtaining data for the lead ques- 
tionnaire, labelling the samples and entering the proper 
codes on the data sheet. 

The code for sampling is found in the Guide for the 
Environmental Lead Survey Questionnaire. Inspectors 
should be thoroughly familiar with this guide. 



Certain information can be obtained before entry 
into the dwelling, e.g. street number and name, date, 
inspectors' names, type of building and construction of 
building. Also, mental note can be made of the condi- 
tion of the building exterior. 

Permission should be obtained from a responsible oc- 
cupant or owner before survey and sampling. The na- 
ture of the survey, types of samples taken and methods 
of sampling is explained at this time. 

On the whole, owners, occupants, etc., have been very 
co-operative with our Department and there have been 
very few refusals. 

Occupant is interviewed and data is obtained for 
items 1 through 42 on the questionnaire by checking off 
the appropriate squares. 

It should be noted that items 15, 23 and 26, which are 
conditions of building, housekeeping, and hygiene re- 
spectively, require an evaluation of the inspector follow- 
ing the guidelines set out in the guide. 

The names, ages, sex and occupation of all occupants 
of the dwelling are obtained, and their sleeping quarters 
determined. 

It is important that sections are filled in correctly as 
outlined in the guide. 
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COLLECTION OF BLOOD SAMPLES FOR LEAD ANALYSIS 

(OIVIIOKD fOt THE ANODIC STtlFflNC VOtfAMETlY PBOCEOiJtf ) 



EQUI PMENT 



COLLECTION OF BLOOD SAMPLES 



* 2 LecxJ-fnee Capillary Tubes 

* 4 Tube Caps 

* 1 2"X2" 'Jterilc Gauze "Sponge 

* 1 ?;terile Atcolioi Pod 

All equipment should be Leod-free and 
Individually pacicaged , Open packages 
and remove cops just before eoch sompling. 



PREPARATION OF CHI LD 



1. Wash hands with soap and water, using 
hand brush. Rinse well. Dry. 

2. Grasp child's hand so thot blood drawer's 
thumb is across top of child's fingers. 

3. Hold child's hand so that his palm faces 
him, (^ee figure 1 .) 

4. Use child's middle or ring finger for sample. 

5. Use alcohol sponge to scrub briskly an 
oreo on child's fingertip for 20 seconds. 

6. Wipe scrubbed area once, using dry gauze, 

7. Use lancet to stick finger slightly left 
of center as shown. (See figure 2.) 

8. Use dry gauze to wipe off first drop of 
blood. 



STKK unut 

StlCMTtT lEFT 
•r CEITEI 




1. 
2. 

3. 



Fi|»rf ^ 

Pick up copUlary tube; hold at blue stripe. 
Point collecting end slightly downward to 
avoid air bubbles. (See figure 3.) 
Gently squeeze child's fingers toward 
fingertip and allow blood to enter tube to 
block line only. (See figure 3.) 
NO MORE, NO LESS, NO AIR '. : 





, SOVEEIf 
FINGEI 


Fill TO 
ILKK HIE 

1 


HOll AT 
HUE HUE 



Fiivrt 1 




01 4Ni FIKSEt 
FOI it SECONDS 



fi|ari 1. 



4. After exact omount of blood Is drawn, tip 
tube slightly upword allowing air to enter 
collecting end. (See figure 4.) 



411. 



■tool CattlHN 



Fifirl ^. 

5. Cop both ends. (See figure 5,) 



t»r 



All UOOI COtUMN /III 

r ^ — 1 



Fi|«r« S, 



CIIOSS CUT 



6. Repeat steps \ thru 5, using second tube. 



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

HEALTH SERVICE AND MENTAL HEALTH ADMINISTRATION 

Bureau of Community Environineiital Management 

DivaiOD of Comnuiaity Injury Control 

Childhood Lead Poitoning Control Branch 
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APPENDIX 2E 
DEPARTMENT OF PUBLIC HEALTH FORM LETTER 




G. W. O. MOSS. M.O.. D.^.H. 

MEDICAL OFFICER OT HEALTH -^aOS mn»!»- ADDRCll ALL COmtESPONDENCE TO 

THE MEDICAL OFFICER OF HEALTH 

J. W. MITCHELL, M.D.. O.F.M. RE^LV ATTENTIOM: 

DCFUTT MEDICAL OFFICER OF HEALTH , , . , 

CITY OF TORONTO Administration Services 

DEPARTMENT OF PUBLIC HEALTH D^- J- W. Mitchell 

CITT MALL TELEPHONE: 

TORONTO CANADA 367-7403 

M5H 2N2 



The results of the analysis of your blood taken 



per 100 millilitres of whole blood, by the Environmental Sciences 
Associates Inc. of Burlington, Mass., U.S.A., as follows: 



In surveys by the Ontario Government the blood lead, 
m micrograms of lead per 100 millilitres of whole blood, of most 
people tested were in the following ranges: 

Rural residents - From 5 to 15 
City residents - From 5 to 30 

We thank you very much for your co-operation in this survey. 

Yours truly. 



JWTl/AS Medical Officer of Health 
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APPENDIX 2F 
PART ONE EPIDEMIOLOGICAL SURVEY FORMS 



CONFIDENTIAL 



Name Date of Birth Sex 

Address Interviewer 

Occupation or School (present or past lead exposure, in industry 

to auto fumes in garage or by extensive driving) 

Length of residence at present address 

Length of residence at previous addresses and duration (for past 5 yrs) 

Approx. daily time spent at present address 

Approx. daily time spent at any long absence in past 5 yrs. 

Locally grown vegetables (kind, where grown, how often eaten) 

Condition of paint in and around house 

Lead worker in house (laundry, washing, bathing) 

Birth Place and Date of Immigration 

Cooking, food storage and preserving pots & vessels (lead in glaze or 

solder leached by acid foods) 

Homemade wine and cider 



Pot of stew or soup constantly simmering 



Lead water pipes 



. lijiCnx;- fl i-.'-si! ■■ic'/oJ' 



;? nliS'Ei !o i\ 9 a u u i '1 o v .t i I, b uO 



House need frequent dusting pnxljina ciaD 
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CONFIDENTIAL 

Nanie: Date of Birth: Sex: 

Address: Interviewer: 

Occupation or School (present or past lead exposure, in industry 

to auto fumes in garage or by extensive driving) 

Length of residence at present address 

Length of residence at previous addresses and duration (for past 5 yrs.) 

Approx. daily time spent at present address 

Approx. daily time spent at any long absence in past 5 yrs. 

Locally grown vegetables (Kind, where grown, how often eaten) 

Condition of paint in and around house 

Lead worker in house (laundry, washing, bathing) 

Birth Place and Date of Immigration 

Cooking, food storage and preserving pots & vessels Clead in glaze or 

solder leached by acid foods) 

Homemade wine and cider 

Pot of stew or soup constantly simmering 

Lead water pipes 

House need frequent dusting 

Quality of housekeeping 

Gas sniffing 
106 



CONFIDENTIAL 

Name Date of Birth Sex 

Address Interviewer 

Occupation or School {present or past lead exposure, in industry 

to auto fumes in garage or by extensive driving) 

Length of residence at present address 

Length of residence at previous addresses and duration (for past 5 yrs) 

Approx. daily time spent at present address 

Approx. daily time spent at any long absence in past 5 yrs. 

Locally grown vegetables (kind, where grown, how often eaten) 

Condition of paint in and around house 

Lead worker in house (laundry, washing, bathing) 

Birth Place and Date of Immigration 

Cooking, food storage and preserving pots & vessels (lead in glaze or 

solder leached by acid foods) 

Homemade wine and cider 

Pot of stew or soup constantly simmering 

Lead water pipes 

House need frequent dusting 

Quality of housekeeping 

Gas sniffing 

Smoking 



109 



APPENDIX 2G 
EPIDEMIOLOGICAL DATA-— LEAD QUESTIONNAIRE PART ONE 



CITY OF TORONTO 

OEHTIFIC ATION WO 



DEPARTMENT OF PUBLIC HEALTH 
EPIDEMIOLOGJCAL DATA - LEAD QUESTIONNAIRE PART 1 



I, SURWAMg 



1. GIVEN 


NAME 

































rrrn 



aTHKCT HO 



(•MOD 

d 



O T. »TR«»T coot •■ 8TWE»T H*M1 



3 



II. Yff. OP 



^ aiTHpaTK 



± 



-IK, 



msu 



M. ■mTMPL*CK 



».coo» 



!<. PHIMARY QCCUP»T>ON TITt,t 



I*, SCHOOL 



M ,»CCOWO*BY OCCUPATION TITLg 



». TtLEPHOHg No. 



H, FttCVIOUt OCCUPATIONAL LtfAD tXPOSUftE 



D 



Y KXpbAIN OM 



D" D- 



CVRTAin 



NAME OF INTERVIEWER 



». CRAPE 



1.. DATE OP HOME Vl»rT 



o 

1 


M 

1 


V 

1 



VRS 


MTMS 


1 


1 



14. ■.■N4TU or ■■f«naMC« 



YRS MTMB 



, DhilW HOufta *^CilT 

WOftMINA OA AT ICHAat. 






VRS 


MTHS 




1 



U, TOTAL ».0«*a ABBBNCK* 



YR» 


MTHS 


1 


1 



o n- 



NAME QF COMPANY 



H. OCCUPATION TITLE 



1«. I* HK/«H4t TV«t-|tb 

AY wo#»K pt«:auLJii*i.y 



A. tr V, SLOOP 



D- D" 



M. OOB« HS/CKB 

M«K PftOTHCTtW* 
CLOTHINtt AT WOhH 



J7, AHK WOHK cLOTH«m 
CNAN44ID AT 



D^D" 



m. AH< WOHH CLOTHI* 



D-D- 



M, AUK «HaWBH« 
uaso AT WPMK 

D-D- 



. 1* AN CLVCTftlC 
HBTTLC UMD SV 
T»tl« rCMkOI 



(F VES 

M. MOW HANV CUPm A, HAT VOttB THr* PltRB«n OHIHK 



41. HOW MAnT Cu^A a DAV a»V U«(D in COOKPM4 



D D 



□iitt«A| 



«». CHIL& HNOWn TO im»m%t rAIMT 



Dv D" 



4«. CHILD KMOWM TO lN4 



• #T «Qn. j Jv In 



, l>B«KfVVCD V>«t<t» or 



Q D- 



. HOW LONO HAS 



•MONfM* 



USUAL. TVPE OF SMOKING 



m. etaAHKTTB a oav 



If, OTHKR II. *TATa TTP> AND aUAHTlV-Y 



D, 



D' D- 



■ «. ir T^ HOW LONQ i 



VRS 


MTHS 


1 


1 



■ I, DO OTHHhV '" I I I I 

thk housc tMOHvl Iv I M 
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APPENDIX 2H 
DEPARTMENT OF HEALTH "WORRIED ABOUT LEAD" PAMPHLET 



workers in heavy metal 
industries 



w@wm(^ 



things you can do... 

Have regular medical check-ups, Including testing for lead 

levels. 

Wash hands carefully before eating, drinking or after using 

the toilet taclllties. 

Do not eat or o, ink food In a lead work area. 

Do not smoke in a lead work area. 

Wear street clothes to and from work. 

Change to working clothes at your place ol employmenl. 

Keep street clothes separate from working clothes. 

Shower or wash carefully after work, before changing to 

street clothes. 

hiava work clothes cleaned at your place of amploymefrt or 

take them home In a t>ag and wash separately from regular 

clothing at home. 

Use local exhaust hoses .9 clear air In a lead work area. 

Wear approved respirators when working In a lead work 

area. 

These measures will help to protect you and the other 
metnbers of your family. 




lead? 



for more Information... 

If you want to know more about how to protect yourself 
and your family from the dangers of lead poisoning, talk 
to your doctor, put>llc health nurse, or public health In- 
spector. 

The telephone number for Inquiries In your diatrtct offica 

Is 




CITY OF TORONTO 

t •( piMIc kMlth 



JULY. isr4 
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T3JHqMAq "QABJ 



w@\m 





OXQ 



lead 



Lead is normaliy found in small quantities In the body. It Is taken into the body most commonly by mouth or 
Ittrough the air that we breathe. Our body can dispose of this lead. When larger amounts of lead are taken Into the 
bl^'i thei'e may be a danger to health. 

Young children are more susceptible to the harmful effects of high levels of lead In the blood than are adults. 



fin n(«^]i^ 



FAMILY FROM THE DANGERS OF LEAD INTAKE) 



Automobile emissions are a major source of lead in the air. Battery plants and smelters, as well as several other 
industries are Identified as additional sources of lead. 



'' l^hiBga you can do 



wrhy 



Discourage ydur child from putting potentially harmful sub- 
stances such as paint chips, dirt, coloured newspaper. Into 
his or her mouth. Encourage all family members to wash Iheir 
hands frequently, especially before eating or handling food. 

Wash carefully, leafy vegetables such as lettuce, and scrub 
or p^kroot vegetables grown in home gardens or sold In 
opwi Kir mark»t«, .^.^ V ,p/— -, 

Avoid storing acid-containing foods such as pickles, orange 
juice, twtne, tonipitoes, In ceramic pottery. Glass Is the best 
storage/ contabfBk. '~"-. 

If a ipiciUc Industry or shop Is ajjepsctedjas a source of 
lead poll^tn^ Contact the DeiMrtment of ^blic Health for 
information, and your local Alderman for the names of the 
residents' groups who ara piAihrng tor action. 

Be aware that any cookfng itppliance or utensil which con- 
tains lead or lead solder In direct contact with food may 
release lead into that food. For information contact th« 
Federal Government, 369-3346 (Product Safely Branch). 

StmtffHW model pars use unleaded gesoUne and ■■Mtl-pollu- 
llon levlces'. For tntatnatlon contact ttn .Ministry ^ the 
Envlilipnment (865-4498).' ;» 

Be aware of the symptoms of lead ^fsdnlng. \1-4lny of these 
are observed, consult yaur family doctor, v local .health 
departmenlrtor furtfier information. 




m^ 




Lead is found In contaminated soil. In some paints, and in 
some dyes used to colour newsprint. Many articles may tie 
coated with dust containing lead particles which can be 
picked up on the hands. This Is a danger to young children. 

Dust containing lead may settle anywhere, and must be re- 
moved. Vacuuming and wet dusting are more effective than 
sweeping and dry dusting. 

Glazes which might be used In some pieces of imported or 
home rnade pottery may contain lead. Acidic foods will leach 
out the lead from improperly glazed pottery. 

Only when you care, will the problem be solved. 



Only when you care, will the problem be solved. 



Only when you care, will the problem be solved, 

lie. 

Me: 
If tymptoms are recognized early and the source of lead 

intoxication rem<»red, damage may be prevented. 



■,lc 1 



EARLY SYMPTOMS OF LEAD POISONING 

Lead affects different people In different ways. Some of the early symptoms are loss of appetite, abdominal pain, 
constipation, vomiting, anemia. Irritability, lethargy. 

oT»$onoT ^o yr!:> 
ritlMil silduq to tneirma^ab 
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APPENDIX 5A 
METHOD OF CALCULATING PERCENTAGE OF POPULATrON TESTED 



The numbers of people tested by four age groups (0-4, 
5-9, 10-14, 15+) and by distance (200 m. bands) from 
the centroids were obtained from the computer listing. 

The corresponding number of people available for 
testing in each plant area was calculated as follows: 

1. Using the 1971 census publications for Toronto the 
number of 'single residences' per census tract was calcu- 
lated by subtracting 'apartments* from the total number 
of 'dwellings'. 

2. The number of persons (by age) per 'single 
residence' was then calculated for each area. 



3. Using large-scale maps, individual houses were 
counted within the 200 m. bands drawn around the 
plants. 

4. The number of houses within each band was then 
multiplied by the flgures for persons per single residence 
to give estimated populations. 

5. The number actually tested was then divided by 
the estimated population to give the percentage tested. 

The procedure in the Control Area was essentially the 
same, except that the figures were not divided into 200 
m. bands. 
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APPENDIX 5B 
MULTIPLE TESTING 



During the City of Toronto blood sampling program, 
individuals could return for retesting if they wished; 
eight hundred and thirty people returned for second 
testings within two to 60 weeks after their first test. 

It is a well-known fact that, in general, subsequent 
tests in an untreated population tend to regress towards 
the mean (i.e. low levels tend to increase, while high lev- 
els decrease). To demonstrate that this occurred in the 
population of the present study, a regression line was 
calculated relating the change in the blood lead level of 
an individual between first and second test to his or her 
first blood lead level. 

This was done initially only on people whose first 
blood lead level was less than 30 meg, because those 
with higher values were alerted to their condition and 
precautions or treatments were recommended for them. 
The accompanying graph shows the regression line for 
this group of 319 people, together with the mean of the 
differences between blood lead levels for people in the 
various intervals based on the first blood lead levels. 

The accompanying table gives the regression parame- 
ters and the standard error of the slope. 

As the graph shows, the relationship is very sig- 



nificant (p<.001), and it is also apparent that when the 
first test reading is near the overall average value (21 
meg), the second reading is practically identical to the 
first ("0" change). Values which were initially below the 
mean tended to increase (a positive difference between 
second and first blood lead reading) and those above 
the mean on the first test decreased (a negative differ- 
ence). Moreover, the larger the difference between the 
initial value and the overall mean, the bigger the change 
in the direction of the correction of the initial value. 

The extension of the regression line on the graph be- 
yond the 30 meg blood lead level is an indication of the 
change to be expected for those individuals whose first 
reading was 30 meg or more, simply on the basis of re- 
gression toward the mean and without the efiect of 
warning or treatment. The actual pattern by which the 
blood lead level changed for the 30 or more group is 
shown by the dotted line fitted to the data of this group 
of 51 1 individuals. The slope of this line is significantly 
steeper than that of the "expected" line, indicating that 
some of these people probably received treatment, or, 
by changing personal habits, reduced their lead intake 
in the interval between first and second tests. 



REGRESSION EQUATION PARAMETERS 



Blood Lead 
Level on 
First Test 



Number 
of Cases 



Constant 



Slope 



Standard Error 
of SIOF>e 



Under 30 
30 or over 



3t9 
511 



11.2 
16.0 



-.501 

-.730 



.066 
.056 
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/iifot*: 0*tm points r9pf*$*M tfn mmfn rtWWwK* bttwttn A*f »^Mf 
Mconrf Ma«tf tntM tot M* g/vmn rtmgt. 



J I I L 



I 



J L 



1 



I t I I L 



10 



IB 



2S 30 36 40 40 W 8S 

BLOOD LEAD LEVEL ON FIRST TEST (mcg/lOO mil) 



M 



70 78 



KEORESSION LINES OF THE DIFFERENCE BETWEEN THE BLOOD LEAD LEVELS ON FIRST AND 
SECOND TESTS VS. BLOOD LEAD LEVELS ON THE FIRST TEST. 
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APPENDIX 5C 
LIST OF PEOPLE WITH OKLY MACRO BLOOD TESTS 



Age 



Sex 



Distance'(m.) 



Biood Lead Level 



33 


M 


31 


F 


11 


M 


10 


F 


9 


M 


8 


M 


41 


F 


16 


F 


15 


F 


13 


M 


48 


M 


10 


F 


64 


F 


62 


M 


66 


M 


60 


M 


61 


F 


29 


M 


24 


F 


2 


F 


47 


F 


20 


F 


14 


M 


8 


F- 


SO 


M 


8 


M 


7 


,F' 


5 


M 


74 


F 


72 


M 


29 


M 


30 


M 


65 


F 


72 


M 


43 


M 


54 


M 


27 


F 


12 


M 


51 


M 


19 


M 


68 


F 


39 


F 


42 


U 


35 


F 


11 


F 


35 


M 


24 


F 


42 


M 


SO 


F 


11 


F 


11 


M 


19 


F 


36 


M 


30 


F 


34 


F 


14 


M 



79 

79 

79 

79 

79 

79 

98 

98 

98 

98 

85 

87 

95 

95 

95 

85 

91 

91 

91 

91 

101 

101 

101 

101 

107 

79 

79 

79 

98 

98 

81 

81 

91 

91 

85 

85 

85 

101 

101 

101 

105 

105 

108 

108 

106 

108 

108 

110 

104 

104 

104 

104 

79 

79 

104 

104 



22 

29 
49 
SS 
33 
SS 

2d 

10 

13 

9 

19 

16 

20 

22 

29 

37 

9 

It 

22 

27 

12 

7 

3 

3 

17 

43 

39 

S9 

It 

6 

14 
IS 
15 
19 
24 

16 

17 
16 

m 

27 

It 

22 

12 
15 
19 
10 
17 
13 

37 
14 

8 

21 



'Distance measured from centroid of the plant 
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APPENDIX 5D 

NUMBER OF PEOPLE BY AGE GROUP 
TESTED IN EACH DISTANCE RING 















Distance 






Age 








Rings(in) 


0-4 


5-9 


10-14 


15-44 


45 + 


All 


0-199 


8 


14 


19 


54 


22 


117 


200-399 


22 


26 


16 


56 


24 


144 


400-599 


17 


47 


58 


63 


26 


211 


600-799 


8 


38 


71 


39 


13 


169 


800-999 


13 


26 


22 


27 


5 


93 


All 


68 


151 


186 


239 


90 


734 



Canwia Metal 



Distance 








Age 








Rings(m) 


0-4 


5-9 


10-14 




15-44 


45 + 


All 


0-199 


15 


30 


27 




53 


48 


173 


200-399 


68 


121 


108 




194 


109 


600 


400-599 


56 


157 


130 




89 


44 


476 


600-799 


37 


114 


128 




80 


26 


387 


800-999 


6 


49 


50 




31 


15 


150 


All 


182 


471 


443 




447 


244 


1787 



Preatollta 



Distance 








Age 








Rings(m) 


0-4 


5-9 


10-14 




15-44 


45 + 


All 


0-199 


6 


23 


13 




11 


4 


57 


200-399 


94 


269 


130 




141 


55 


689 


400-599 


201 


500 


293 




267 


66 


1347 


600-799 


140 


356 


257 




220 


41 


1014 


800-999 


91 


163 


104 




109 


15 


482 


Ail 


532 


1311 


797 




748 


201 


3589 
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APPENDIX 6A 
SEASONALITY 



As was stated in Chapter 5.2. this report includes results 
of first blood tests sampled between May, 1973 and No- 
vember, 1974. Since a substantial number of samples 
were taken in each of the four seasons, the possibility of 
seasonal variation should be investigated. The following 
table shows the distribution by season of the first blood 
tests in the four seasons by area. 



To test if the data of this report indicate any 
difference in the blood lead level due to the seasonal 
changes, comparisons were made of first blood lead val- 
ues taken in the winter (Oct.-Mar,) with those taken in 
the summer (Apr.-Sept.). Since confounding variables 
such as age and sex had to be accounted for, separate 
comparisons were made for child/adult, male/female 





Seasonal Distribution of First Blood Tests 






Area 


Winter 
Jan.-Mar. 


Spring 
Apr.-June 


Summer 
July-Sept. 


Autumn 
Oct. -Dec. 


Toronto Refiners 
Canada Metal 
Prestolit© 
Control 




232 

2,320 

960 


245 

68 

106 

14 


480 

165 

617 

5 


9 

1,322 

546 

3 


Combined 


3,512 


433 


1.267 


1,880 



groups. To eliminate the bias introduced by distance 
differences, the analysis of covariance method was used. 
This method compares the mean blood lead levels ad- 
justed to a common average distance. 

Only the Canada Metal and Prestotite areas were 
dealt with since in the Toronto Refiners area very few 
winter samples were taken, while in the Control Area 
most of the sampling was done in the winter. 

As in the other tests in this report, a logarithmic 
transformation was used on the blood lead levels. Ad- 



justed geometric means and significance levels are 
shown in the table below. 

Although some of the comparisons show a statisti- 
cally significant difference between the means of the 
summer and winter groups, neither seasonal mean is 
consistently higher than the other. Thus, out of eight 
cells the summer mean is higher than the winter mean in 
four (three statistically significant) and lower in four 
(two statistically significant). Hence, seasonal effects are 
unlikely to have seriously affected the analyses. 



WINTER AND SUMMER GEOMETRIC MEAN BLOOD LEAD LEVELS 
ADJUSTED FOR DISTANCE DIFFERENCES 



Male Children 


Female Children 


Male Adults 


Female Adults 


Area Season Numl>er Q^^^^^^i^ 8 


N"""^®^ Mean ^ 


M..r„K<>rG«OI^»triC c 

Number ^^^^^ S 


u..™h<>r Geometric c 
^"""'^^ Mean ^ 


Canada Mete, .^^^ j^ f^^ NSD 


244 21.5 
309 23.7 


181 25.6 . 
86 23.5 


262 20.4 „ 
162 18.3 


P-''to,i,e 3^:^;, ^il^ ir. - 


1.077 18.1 „ 
260 20.0 


254 22.2 ^,50 
39 23.0 "^° 


495 15.3 „s(j 
161 15.0 ^^° 



S — Significance 

'Significant at 5% level 
"Significant at 1% level 
NSD — No significant difference 
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APPENDIX 6B 

SUMMARY OF RESULTS OF REGRESSION ANALYSES 

OF LN (BLOOD LEAD) VS. DISTANCE AND AGE 



TORONTO REFINERS 
(< 1,000 m.) 



/-,«..« Number 
^^'•"P of Cases 


Distance from Centrold 


Age 




Slope ®'|?r*!fr"^ Significance 


Slope ^*ErroT'' Significance 


Constant 


Male -children ^q. 
<15yrs. ^** 


-.00025 .00009 •• 


-.00857 .00601 NSD 


3.27739 


Female -children ,-,1 
<15yrs. "^^ 


-.00004 .00009 NSD 


-.03720 .00566 


328099 


Male -adults ,ca 
>15yrs. ^^^ 


-.00003 .00013 NSD 


.00077 .00171 NSD 


3,08046 


Female -adults ^7^ 
>l5yrs. ^^^ 


.00012 .00010 NSD 


.00294 .00186 NSD 


2.57339 



'Significant at 5% level 
■•Significant at 1 % level 
♦••Significant at 0.1% level 
NSD — No significant difference 







CANADA METAL 
(<1,000ni.) 












Number 
of Cases 


Distance from Centrold 


Age 




Group 


Slope ^'Errtr^ Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male -children 
<15yrs. 


543 


-.00036 .00006 •** 


-.01626 


.00390 


n * • 


3.53305 


Female -children 
<15yrs. 


553 


-.00036 .00006 


-.02980 


.00388 


* #• 


3.55176 


Male -adults 
>l5yrs. 


267 


-.00024 .00009 •• 


.00171 


.00100 


NSD 


3 24032 


Female - adults 
>15yrs. 


424 


.00030 .00007 


,00364 


.00092 


• •• 


2.96548 



•Significant at 5% level 
• *Significant at 1 % level 
•••Significant at 0.1 % level 
NSD — No significant difference 







PRESTOUTE 
(< 1,000 m.) 












Number 
of Cases 


Distance from Centrold 


Age 




Group 


Slope ^'|?roT^ Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male -children 
<15yrs. 


1313 


-.00015 .00005 *• 


-.01687 


.00280 


*4« 


3.22559 


Female - children 
<15yrs. 


1327 


-.00019 .00005 


-.02401 


.00289 


*«« 


3.20127 


Male- adults 
> 1 5 yrs. 


293 


.00000 .00012 NSD 


.00431 


.00156 


*» 


2.95015 


Female -adults 
> 1 5 yrs. 


656 


-00009 .00007 NSD 


.00278 


.00112 


« 


2.67542 



'Significant at 5% level 
•*Significantat1% level 
•♦•Significant at 0.1% level 
NSD — No significant difference 
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CONTROL AREA 












Number 
of Cases 


Distance from Centroid 


Age 




Group 


Slope ^%'^f^J'^ Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male-ctiildren 
<l5yrs. 


441 


-.00003 .00007 NSD 


-.02013 


.00484 


• •• 


3.13673 


Female -children 
<16yrs. 


431 


.00008 .00007 NSD 


-.03150 


.00468 


*«* 


3.12751 


Male -adults 

>15yrs. 


29 


.00008 .00040 NSD 


.00476 


.00494 


NSD 


2.77813 


Female -adults 
i.15yrs. 


81 


-.00025 .00022 NSD 


.00329 


.00279 


NSD 


2.72763 



'Significant at 5% level 
"Significant at 1% level 
* • 'Significant at 0. 1 % level 
NSD — No significant difference 



CANADA METAL AND COHTROL AREA 





Number 
of Cases 


Distance from Centroid 




Age 






Group 


Slope ®*|rroT'' Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male ~ ctiildren 
<15yrs. 


984 


-.00025 .00002 


-.01881 


.00301 


* •« 


3.50118 


Female - children 
<15yrs. 


984 


-00023 .00002 


-.03069 


.00297 


»•• 


3.49740 


Male -adults 
>15yrs. 


296 


.00021 .00005 *** 


.00192 


.00099 


NSD 


3.22241 


Female -adults 
> 1 5 yrs. 


505 


-.00020 .00003 


.00363 


.00088 


*•• 


292499 



'Significant at 5% level 
•'Significant at 1% level 
* * 'Significant at 0.1 % level 
NSD — No significant difference 



TORONTO REFINERS 
«350 m.> 





Number 
of Cases 


Distance from Centroid 


Age 




Group 


Slope ^'|?,o^/'^ Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male -children 
<15yrs. 


48 


-.00469 .00080 "* 


-.02752 


.01351 


* 


4.32579 


Female - children 
<15yrs. 


47 


-.00295 .00097 " 


-.03944 


.01463 


»t 


3,88906 


Male -adults 
> 15 yrs. 


75 


-.00148 .00073 * 


.00054 


.00242 


NSD 


3.39109 


Female -adults 
> 15 yrs. 


73 


-.00232 .00089 * 


00655 


.00320 


• 


2,93997 



'Significant at 5% level 
"Significant at 1% level 
'"Significant at 0.1% level 
NSD — No significant difference 
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CANADA METAL 
«3S0m.) 



(~,«..^ Number 
G™"P of Cases 


Distance from Centroid 


Age 




Slope ®*ErroT*' Significance 


Slope ®'|?fof*^ Significance 


Constant 


Male -children .„ 
<15yrs ^^ 


-.00052 .00040 NSD 


-.02632 .00731 •* 


3.68727 


Female -children ,., 
<15yrs. ^^■^ 


-.00008 .00042 NSD 


-.04625 .00679 •*• 


3.65736 


Male -adults .j.^ 
>15yrs. ^*^ 


-.00063 .00038 


.00074 .00129 NSD 


3.41759 


Female - adults ^nn 
>15yrs. ^^° 


.00007 .00036 NSD 


.00199 .00133 NSD 


2.93847 



'Significant at 5% level 
••Significant at 1% level 
•'•Significant at 0.1% level 
NSD — No significant difference 



PflESTOUTE 
«350 m.) 





Number 
of Cases 


Distance from Centroid 


Age 




Group 


Slope ^'Irrt^r'*^ Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male -children 
<15yrs. 


214 


-.00047 .00041 NSD 


-.00324 


.00749 


NSD 


3.23528 


Female -children 
<15yrs, 


211 


-.00059 .00036 NSD 


-.00753 


.00666 


NSD 


3.22874 


Male - adults 
>15yrs. 


53 


-.00022 ,00084 NSD 


,00015 


.00316 


NSD 


3,19095 


Female -adults 
>l5yrs. 


123 


.00050 .00053 NSD 


.00296 


.00232 


NSD 


249605 



•Significant at 5% level 
••Significant at 1% level 
•••Significant at 0,1 % level 
NSD — No significant difference 



CONTROL AREA 
«350 m.) 





Number 
of Cases 


Distance from Centroid 


Age 




Group 


Slope ^'IfroT*^ Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male -children 
<l5yrs. 


237 


-.00001 .00022 NSD 


-.02260 


.00695 


** 


3.15797 


Female - children 
<l5yrs. 


273 


.00001 .00021 NSD 


-.03286 


.00606 


* *• 


3.15385 


Male - adults 
>15yrs. 


18 


-.00124 .00159 NSD 


.00220 


,00725 


NSD 


3,11222 


Female - adults 
>15yrs. 


42 


,00100 .00075 NSD 


.00346 


.00395 


NSD 


2,45703 



•Significant at 5% level 
••Significant at 1% level 
•••Significant at 1% level 
NSD — No significant difference 



127 



TORONTO REFINERS 
(350-1,000 m.) 





Number 
of Cases 


Distance from Centroid 


Age 




Group 


ci-»- Standard 
Slope Error 


Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male -children 
<15yrs. 


146 


-.00013 -.00014 


NSD 


-.01035 


.00640 


NSD 


3.22354 


Female - children 
<15yr8, 


164 


.00017 .00012 


NSD 


-.03915 


,00586 


*«• 


3.16558 


Male - adults 
>15yrs. 


79 


.00018 .00024 


NSD 


.00042 


.00241 


NSD 


2.96833 


Female - adults 
> 1 5 yrs. 


102 


.00015 .00015 


NSD 


.00109 


.00210 


NSD 


2.62926 



•Significant at 5% level 
••Significant at 1% level 
* •• Significant at . 1 % level 
NSD — No significant difference 



CANADA METAL 
(350-1,000 m.) 





Number 
of Cases 


Distance from Centroid 




Age 






Group 


Slope ^'IrroT"^ Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male - cfiildren 
<l5yfs. 


387 


-.00013 .00009 NSD 


-.00962 


.00456 


* 


3.32292 


Female -cfiildren 
<15yrs. 


410 


-.00017 .00010 NSD 


-.02342 


.00463 


*« * 


3.37381 


Male - adults 
> 15 yrs. 


125 


-.00011 .00016 NSD 


.00310 


.00158 


NSD 


3.11473 


Female - adults 
> 1 5 yrs. 


234 


-.00034 .00012 


.00538 


.00127 


*•• 


2.92697 



•Significant at 5% level 
** Significant at 1 % level 
•* 'Significant at 0.1% level 
NSD — No significant difference 



PRESTOLfTE 
(350-1,000 m.) 





Number 
of Cases 


Distance from Centroid 




Age 






Group 


Slope ^%'^r^or'^ Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male -cfiildren 
< 15 yrs. 


1,099 


-.00010 .00006 NSD 


-.01909 


.00301 


*** 


3.21058 


Female -cfiildren 
< 15 yrs. 


1,116 


-.00010 .00006 NSD 


-.02764 


.00319 


4(*« 


3.16754 


Male - adults 
> 15 yrs. 


240 


.00005 .00015 NSD 


.00554 


.00180 


** 


2.87332 


Female -adults 
> 1 5 yrs, 


533 


-.00012 .00009 NSD 


.00273 


.00128 


* 


269878 



•Significant at 5% level 
* 'Significant at 1% level 
♦"Significant at 0,1% level 
NSO — No significant difference 







CONTROL AREA 
(350-1 ,000 m.) 












Number 
of Cases 


Distance from Centroid 


Age 




Group 


Slope ^'errof'^ Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male -cfiildren 
<15yrs. 


204 


.00010 .00015 NSD 


-.01812 


.00676 


* * 


3.04803 


Female -cfiildren 
<15yrs. 


158 


.00010 .00016 NSD 


-.02926 


.00739 


»«* 


3.09858 


Male - adults 

>15yrs. 


11 


-.00136 .00046 " 


.00447 


.00392 


NSD 


3.64421 


Female - adults 
> 15 yrs. 


39 


-.00036 .00051 NSD 


.00286 


.00407 


NSD 


2 78113 



•Significant at 5% level 
• 'Significant at 1 % level 
• • 'Significant at 1 % level 
NSD — No significant difference 
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APPENDIX 6C 

LIST OF UTM COORDINATES AND SOIL LEAD LEVELS 
FOR SAMPLES COLLECTED BY THE PHYTOTOXICOLOGY SECTION 

Tofonto Rttfliwra 



UTM COORDINATE 




UTM COORDINATE 




X Y 


LEAD VALUE 


X Y 


LEAD VALUE 


28890 — 33076 


8400.000 


28250 — 33305 


157.000 


28985 — 33040 


3820.000 


28760-33010 


8200.000 


29035 — 33170 


687.000 


28675 — 32955 


8500 000 


29165 — 33130 


580.000 


28575 — 32940 


10800.000 


29255 — 33155 


563.000 


26505 — 32890 


2317.000 


29355 — 33145 


2170.000 


28420 — 328«> 


1112.000 


29435 — 33175 


1477.000 


28320 — 32935 


1493.000 


28850 — 33095 


1763.000 


28170 — 32940 


758.000 


28885 — 33180 


1817.000 


28770 — 32950 


39000.000 


29000 — 33250 


1924.000 


28750 — 32850 


651.000 


29015- 33360 


913.000 


28720 — 32776 


482,000 


29035 — 33410 


897.000 


28640 — 32685 


408,000 


29105 — 33490 


1357.000 


28510 — 32580 


364.000 


29115 — 33585 


148.000 


28475 — 32495 


436.000 


28810 — 33090 


1123.000 


28830 — 32960 


13600,000 


28796-33165 


1473.000 


28860 — 32875 


1002.000 


28690 — 33265 


321.000 


28920 — 32765 


2577.000 


28760 — 33370 


1223.000 


28950 — 32670 


1263.000 


28725-33435 


347.000 


29005 — 32590 


1667.000 


28685 — 33555 


723.000 


28945 — 32495 


1055.000 


28660 — 33645 


487.000 


29000 — 32420 


423.000 


28765 — 33085 


1923.000 


28925 — 32960 


15300.000 


28665 — 33085 


1053.000 


29015 — 32910 


3043 000 


28605 — 33120 


525.000 


29115 — 32825 


1302.000 


28500 — 33135 


345.000 


29210 — 32760 


1253.000 


28420 — 33200 


609.000 


29315-32790 


2480 000 


28335 — 33230 


940.000 


29380 — 32760 


2543.000 



Prastoin* 



UTM COORDINATE 
X Y 



LEAD VALUE 



UTM COORDINATE 




X Y 


LEAD VALUE 


25735 — 35995 


2337.000 


25855 — 35965 


1492.000 


25805 — 36750 


900.000 


25970 — 35450 


245.000 


25800 — 36045 


2527.000 


25950 — 36000 


485.000 


25995 — 35890 


399.000 


26260 — 35740 


407.000 


25815 — 36110 


1222.000 


25885 — 36250 


746.000 


25990 — 36205 


478.000 


26090 — 36215 


462.000 


26385 — 36295 


445.000 


25745 — 36240 


1710.000 


25840 — 36235 


1617.000 


25840 — 36350 


649.000 


25980 — 36575 


279.000 



25745 — 36120 


5800.000 


25690 — 36180 


1000.000 


25655 — 36250 


780.000 


25635 — 36405 


325.000 


25470 — 36750 


119,000 


25590 — 36170 


548.000 


25520 — 36175 


365,000 


25510-36255 


390,000 


25185 — 36325 


233.000 


25610 — 36080 


4343.000 


25550 — 36060 


1603.000 


25435 — 36030 


913.000 


25370-35995 


530,000 


24910-35825 


256,000 


25650 — 35975 


478000 


25465 — 35760 


426.000 


25400 — 35595 


338.000 


25690 — 36020 


21500.000 
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Csnada M«tsls and Control Aroa 



UTM COORDINATE 




X Y 


LEAD VALUE 


32600 — 35730 


91.000 


32645 — 35660 


424.000 


32670 — 35575 


1100.000 


32725 — 35320 


177.000 


32755 — 35710 


419.000 


32760 — 35450 


268.000 


32765 — 35200 


214.000 


32805 — 35095 


471.000 


32810 — 35105 


374.000 


32830 — 35470 


837.000 


32880 — 35360 


704.000 


32890 — 35110 


150.000 


32900 — 35265 


621.000 


32915-34860 


1370.000 


32940 — 34995 


1 1 77.000 


32945 — 35125 


78.000 


32955 — 35850 


867.000 


32980 — 34740 


311.000 


33035-35530 


618.000 


33060 — 34910 


1590.000 


33070 — 35840 


496.000 


33075 — 34790 


442.000 


33125 — 35190 


629.000 


33130 — 35690 


313.000 


33190 — 34975 


353.000 


33205 — 35470 


292.000 


33?15 — 34850 


1487.000 


33225 — 33940 


818.000 


33250 — 35280 


273.000 


33310 — 35745 


293.000 


33325-35120 


1070.000 


33350 — 35515 


85.000 


33470 — 35815 


249.000 


33475 — 36015 


237.000 


33525 — 36050 


88.000 


33775 — 35000 


869.000 


33805 — 35660 


773.000 


33850 — 35035 


13800.000 


33915 — 35575 


790.000 


33945 — 35050 


1717.000 


33950 — 35450 


268.000 


34020 — 35070 


2353.000 


34060 — 34615 


631 .000 


34080 — 35385 


372.000 


34115 — 35545 


311.000 


34120 — 35125 


2797.000 


34130 — 35925 


171.000 



UTM COORDINATE 




X Y 


LEAD VALUE 


34150 — 34800 


983.000 


34196 — 35150 


4083.000 


34215 — 35390 


358.000 


34220-35850 


185.000 


34255 — 35765 


779.000 


34280 — 34885 


992.000 


34280 — 35180 


2870.000 


34305 — 35275 


884:000 


34315 — 34765 


2470.000 


34325 — 34925 


1537.000 


34325 — 35665 


355.000 


34355 — 35535 


257.000 


34360 — 35210 


2430.000 


34360 — 35480 


798.000 


34365 — 35070 


4800.000 


34380 — 35420 


1438.000 


34385 — 35265 


1993.000 


34415 — 35300 


2320.000 


34445 — 35226 


6500.000 


34506 — 34950 


14000.000 


34510 — 35050 


18300.000 


34515 — 35320 


1296.000 


34515 — 35430 


567.000 


34545 — 35270 


6100.000 


34550 — 35450 


773.000 


34575 — 34875 


3037.000 


34590 — 34820 


1630,000 


34595 — 35120 


3968.000 


34600 — 35200 


11300.000 


34615 — 35525 


1543.000 


34635 — 34670 


1173.000 


34640 — 35650 


414.000 


34645 — 35290 


4703.000 


34660 — 35775 


410.000 


34685 — 35065 


950.000 


34685 — 35370 


2687.000 


34720 — 35885 


300.000 


34730 — 36010 


130.000 


34760 — 35040 


673.000 


34760 — 35275 


5900,000 


34870 — 34990 


340.000 


34885 — 35370 


514,000 


34960 — 35440 


617.000 


35015 — 34940 


342.000 


35040 — 35405 


251,000 


35115 — 34895 


107.000 


35275 — 34795 


65,000 
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APPENDIX 6D 

LIST OF CITY OF TORONTO SOIL SAMPLE LEAD LEVELS 
AND CORRESPONDING ESTIMATED SOIL LEAD LEVELS 



Toronto Refiners and Smelters 







Soil Esl. 


City 






Soil Est. 


City 


Area 


UTM 


From Phyto 


Samples 


Area 


UTM 


From Phyto 


Samples 




29190-33257 


619 


600 


1 


28664-33093 


958 


1000 




28818-33093 


1230 


7000 


1 


28661-33100 


928 


900 




2B798-33087 


1252 


63 


1 


28794-33179 


1440 


600 




28791-33085 


1415 


10000 


1 


28779-33175 


1390 


425 




28678-33056 


1822 


40OO 











Canada Metal 



Area 



UTM 



Soil Est. 
From Phyto 



City 
Samples 



Area 



UTM 



Soil Est. 
From Phyto 



City 
Samples 



2 


34760-35760 


373 


438 


2 


33930-35786 


774 


353 


2 


34447-35244 


5033 


2500 


2 


34441-35263 


3800 


1100 


2 


34420-35326 


2079 


1060 


2 


34211-35538 


323 


332 


2 


34068-35719 


427 


414 


2 


34281-35208 


2548 


2150 


2 


34266-35254 


1447 


607 


2 


34262-35265 


1323 


977 


2 


34268-35246 


1655 


903 


2 


34256-35283 


1031 


925 


2 


34250-35300 


687 


486 


2 


34255-35286 


909 


968 


2 


34241-35329 


529 


475 


2 


34213-35410 


356 


529 


2 


34211-35416 


356 


515 


2 


34293-35509 


468 


650 


2 


34506-35585 


842 


725 


2 


34548-35268 


5893 


2560 


2 


34625-35369 


2814 


1545 


2 


34907-35486 


611 


1000 


2 


34353-35652 


325 


700 


2 


34351 -35658 


325 


500 


2 


34349-35663 


343 


288 


2 


34279-35869 


276 


363 


2 


34365-35209 


2403 


900 


2 


34361-35221 


2371 


213 


2 


34288-36444 


678 


682 


2 


34567-35710 


396 


376 


2 


34502-35902 


394 


217 


2 


33689-35059 


65 


638 



2 


34594-35348 


2 


34579-35394 


2 


34577-35401 


2 


34567-35432 


2 


34565-35439 


2 


34662-35447 


2 


34566-35435 


2 


34656-35284 


2 


34675-35290 


2 


34074-35172 


2 


34023-35330 


2 


33977-35485 


2 


34134-35442 


2 


34531-35257 


2 


34531-35256 


2 


34531-35256 


2 


34527-35268 


2 


34527-35268 


2 


34525-35274 


2 


34484-35402 


2 


34204-35166 


2 


34202-35173 


2 


34192-35202 


2 


34185-35223 


2 


34183-35230 


2 


34169-35273 


2 


34167-35279 


2 


34160-35301 


2 


34148-35336 



2939 

1200 

1101 

849 

803 

823 

834 

4640 

4684 

2751 

345 

383 

339 

6095 

6095 

6095 

5059 

5059 

4868 

611 

3966 

3871 

3404 

3159 

2966 

1678 

1399 

700 

389 



1627 

225 

1008 

1597 

1390 

817 

1280 

2080 

400 

1695 

403 

425 

600 

1200 

3000 

2500 

2000 

1810 

2030 

500 

1090 

100 

950 

1350 

1800 

920 

500 

1010 

1050 



Prestoilte 



Area 



UTM 



Soil Est. 
From Phyto 



City 
Samples 



Area 



UTM 



Soil Est. 
From Phyto 



City 
Samples 



3 


26440-35775 


407 


1250 


3 


26331-36119 


445 


637 


3 


26069-35261 


245 


436 


3 


2591 2-35724 


874 


368 


3 


25902-35753 


857 


3492 


3 


25879-36030 


1339 


1213 


3 


25419-35854 


473 


554 


3 


25356-35848 


452 


739 


3 


26009-35775 


383 


380 


3 


25950-35956 


609 


543 


3 


25926-36029 


714 


1488 


3 


26309-35850 


407 


435 


3 


26051-35766 


370 


521 



3 


25981-35744 


598 


940 


3 


25256-35701 


344 


890 


3 


25727-35738 


883 


328 


3 


25557-35686 


419 


288 


3 


25538-35680 


412 


401 


3 


25533-35678 


411 


538 


3 


25782-35646 


846 


400 


3 


25365-35697 


377 


372 


3 


25252-36061 


483 


1178 


3 


26145-36046 


441 


198 


3 


26332-35798 


407 


460 


3 


26301-35893 


407 


155 
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APPENDIX 6E 

SUMMARY OF RESULTS OF REGRESSION ANALYSIS 
OF LN (BLOOD LEAD) VS. SOIL LEAD LEVEL AND AGE 



REGRESSION OF LN (BLOOD LEAD LEVEL) VS. SOIL LEAD LEVEL AND AGE 
(For Distances < 500 m. from Plant C«ntrold) 

TORONTO REFINERS 





Number 
of Cases 


Distance from 


Centroid 


Age 




Group 


Slope Standard 


Significance 


Slope 


Standard 

Error 


Significance 


Constant 


Male -children 
<15yrs. 


73 


.00037 .00011 


• ** 


-.00601 


.01117 


NSD 


2.85231 


Female - children 
<15yrs. 


82 


.00010 .00006 


NSD 


-.03560 


.01049 


*** 


3.14745 


Male -adults 
>15yrs. 


110 


.00003 .00006 


NSD 


.00229 


.00212 


NSD 


2.97452 


Female - adults 
>15yrs. 


103 


.00011 .00007 


NSD 


.00445 


.00249 


NSD 


2.45151 



'Significant at 5% level 
••Significant at 1% level 
•••Significant at 0.1% level 
NSD — No significant difference 



REGRESSION OF LN (BLOOD LEAD LEVEL) VS. SOIL LEAD LEVEL AND AGE 
(For Otttances < 500 m. from Plant Centroid) 

CANADA METAL 



•Significant at 5% level 
• •Significant at 1% level 
• * • Significant at 0. 1 % level 
NSD — No significant difference 





Distance from Centroid 


Age 




'^^^-^ ofc"asls 


Slope ^"E^rlfr"^ Significance 


Slope ^'l^.'^oT" Significance 


Constant 


Male- children „„. 
<15yrs. '^^^ 


.00006 .00001 *•• 


-.01805 .00532 *•• 


3.32423 


Female - children „-„ 
<15yrs. 269 


.00008 .00001 


-.03912 .00491 ••• 


3.40094 


Male -adults .„„ 
>15yrs. '^■^ 


.00006 .00001 *•• 


.00137 .00111 NSD 


3.06550 


Female - adults „oc 
>16yrs 2^^ 


.00002 .00001 NSD 


.00278 00106 


2.88939 



REGRESSION OF LN (BLOOD LEAD LEVEL) VS. SOIL LEAD LEVEL AND AGE 
(For Distances < 500 m. from Plant Centroid) 

PRESTOLITE 





Number 
of Cases 


Distance from Centroid 




Age 






Group 


Slope ^'^"rlfr'" Significance 


Slope 


Standard 
Error 


Significance 


Constant 


Male -children 
<15yrs. 


432 


.00015 .00006 •• 


-.01093 


.00522 


* 


3.06795 


Female -children 
<15yrs. 


439 


.00003 .00002 NSD 


-01841 


.00525 


*** 


3.08909 


Male -adults 
>15yfS. 


114 


.00007 .00014 NSD 


.00292 


.00239 


NSD 


2.98751 


Female- adults 
>15yrs. 


216 


.00003 .00003 NSD 


.00346 


.00169 


• 


2,60497 



•Significant at 5% level 
••Significant at 1% level 
•••Significant a) 0.1% level 
NSD — No significant difference 
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APPENDIX 7A 

GUIDELINES FOR COMPLETING PART ONE 
EPIDEMIOLOGICAL QUESTIONNAIRE SURVEY FORMS 

EPIDEMIOLOGICAL DATA LEAD QUESTIONNAIRE— PART 1 



I. OBJECTIVES FOR THE PUBLIC HEALTH NURSE: 

A. To gather precise, objective data about specific primary or secondary lead sources of human lead intoxica- 
tion. This data and that gathered by the health inspectors will be analyzed by computer to elicit any signifi- 
cant correlations among the answers and blood lead levels. 

B. To begin preventive health teaching in regard to sources of lead intoxication, both in the home and/or at 
work. 

C. To serve as a casefinder for problems or needs that the family may overtly or covertly define, not related to 
the lead issue. 



II. GENERAL LEAD QUESTIONNAIRE GUIDELINES: 

A. For general information about the topic of lead intoxication, please review the following: 

1. The folder entitled "Lead Investigation" located in the General File in the district office. 

2. The pamphlet entitled "Worried about Lead" also available in the district office. 

B. A questionnaire should be completed for each member of the family who was tested. 

C. Most of the questions are specific for the individual named in the questionnaire. 

D. During the preparation for the home visit, it is advisable that the public health nurse check the active and 
discharge files in the district office to see whether the family is already known to the agency. 

E. During the home visit, the nurse may have to interpret many questions to the family in order to clarify accu- 
rate answers and to prevent feelings of privacy invasion or misunderstandings. 

F. If the answer to any question is not known, indicate this by inserting "N.K." in the boxes provided for that 
question, if the question is not appropriate for this individual, insert the letters "N.A.". All spaces should be 
filed 

G. A pubhc health inspector will visit the home of every family where there is an individual with a blood lead 
level over 40 mcg/100 ml. blood. It would be most helpful if the public health nurse would explain this to 
the family and leave with them a copy of the mimeographed note to this effect as well as a copy of the pam- 
phlet "Worried about Lead". These are available in the district office. 

H. Please print all information. 



III. GUIDE FOR COMPLETING EPIDEMIOLOGICAL LEAD DATA QUESTIONNAIRE 
GENERAL DATA SECTION 

1 . IDENTIFICATION NUMBER: This number will be assigned by the computer. 

2,3. SURNAME, GIVEN NAME: Print (one letter of the name in each block). 

4,5. APT. NO., STREET NO.,: If the home has no apartment number, insert "N.A.". If there are less than four 
digits in either of these numbers, please complete as follows: e.g. APT. 3, 97'^ PAPE AVE. 

4. APT. NO. 5. STREET NO. 6. MOD. 

I I [3| I I I |9|7] [T] 

8. STREET NAME 



PAPE AVE 



6. MODIFIER: If address is 97'^ Pape Avenue, insert "5" here; or if address is 97A Rape Avenue, insert "A" 
here. Note: This must be a separate residence and not an apartment within the same address. Insert 
"N.A." if not appropriate. 
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7. STREET CODE: This number will be assigned by the computer. 

8. STREET NAME: Print. 

9. SEX: Check Male or Female. 

10. BIRTHDATE: Fill in the day, month and the last two digits of the year. 

11. YEAR OF IMMIGRATION: Fill in the last two digits of the year of immigration. Insert "N. A." if bom 

in Canada. 

12. BIRTHPLACE: If the person was not bom in Toronto, please state the province in Canada or the country 

of birth. 

13. BIRTHPLACE CODE: Please refer to appendix for this code and insert appropriate number(s) in the 

space(s) provided. 

14. PRIMARY OCCUPATION TITLE: Fill in the person's primary,>///(>nejob title, if employed. If not em- 

ployed, fill in the most appropriate activity description: student, homemaker, retired, disabled, unem- 
ployed, preschool or infant. 

15. PRIMARY SCHOOL/OCCUPATION CODE: The school part of this code will be assigned according to 

the coded lists in the district office. The occupation part of this code is included in the appendix. 

16,17. SCHOOL, GRADE: Fill in the name of the school this person attends presently and the present grade. If 
the class is ungraded, fill in the word "ungraded". 

18. SECONDARY OCCUPATION TITLE: //the person has a secondary occupation, in addition to the one 

listed above, write in that secondary job title here. Examples include a person holding two different 
full-time jobs or combinations of part time, seasonal jobs. 

19. SECONDARY/OCCUPATION CODE: Same as above, 

20. TELEPHONE NO.: Insert "N.A." if there is no telephone. 

21. DATE OF HOME VISIT: Fill in the date of the interview. 

INTERVIEWER: Fill in your name. 

22. PREVIOUS OCCUPATIONAL LEAD EXPOSURE: Check yes, if this individual has been a lead worker 

during the past^ve years. For a review of lead occupations see lead worker code included in the ap- 
pendix. On the reverse side of the questionnaire, please describe the job title and place of employ- 
ment. Also include here possible hobbies or recreational interests where this individual may be expo- 
sed to lead. 



RESIDENCE SECTION 

23. LENGTH OF RESIDENCE AT PRESENT ADDRESS: Fill in the number of years and months that this 

individual has lived at the present address. 

24. LENGTH OF RESIDENCE IN THIS TEST AREA: Fill in the number of years and months that this 

person has lived in this area. This question is included because the individual may have moved from 
one house in the area to another house within the same area. Consult the lead district map specific to 
your test area. This is included in the appendix. 

25. LENGTH OF RESIDENCE IN OTHER TEST AREAS IN THE PAST FIVE YEARS: If this person has 

lived in another lead district within the last five years, fill in the number of years and months. Consult 
the lead district map to determine if the person has lived in other test areas. 

26. ADDRESSES OF PAST FIVE YEARS OTHER THAN ABOVE: Please list and be as precise as possi- 

ble, and begin with the most recent address. If the address is within the City of Toronto, state the 
street number and name. If the address is elsewhere, state the name of the city or town. 

27. DAILY HOURS SPENT AT RESIDENCE: Fill in the average number of hours per work day spent at 

this residence. 

28. DAILY HOURS SPENT AT WORK OR AT SCHOOL IN THIS OR ANOTHER TEST AREA: If this 

individual goes to school or works in any lead district (see map with lead district boundaries), fill in 
the daily average hours spent at work or school. If this person neither works nor attends school in a 
lead district, insert "N.A,". 

29. TOTAL LONG ABSENCES IN PAST FIVE YEARS: Fill in the total length of time of all one month or 



more absences from this lead district in the past five years. Example: summer vacations of one month 
or longer. If there have been no absences, or absences of less than one month, insert "N.A.". 



LEAD WORKER SECTION 

In addition to data gathering, this section provides an important tool for occupational health teaching. Any untested 
lead worker in the family should be encouraged by the nurse to have a blood test done. 

30. IS THERE A LEAD WORKER IN THE HOUSE: Check yes, if any household member works in any job 

described in the lead worker code. On the reverse of the form, state this person's name and relation- 
ship to the individual named in the questionnaire. If not, fill in "N.A," for the following questions 
and go on to question 40. If uncertain about a possible lead worker in the house, ask all the lead 
worker questions and clarify this with your supervisor. 

31. NAME OF COMPANY: Print the name and address of the lead worker's employing company. 

32. OCCUPATION TITLE: Print the lead worker's job title. 

33. LEAD WORKER CODE: This code is included in the appendix. Categorize and code the lead worker's 

job in the box provided. 

34,35. IS HE/SHE TESTED AT WORK REGULARLY; BLOOD OR URINE: Check yes, if the lead worker 
has a lead test at least once a year. Check no, if none is done. If yes, check whether a blood or urine 
test is done. 

36. DOES HE/SHE USE PROTECTIVE CLOTHING AT WORK: Check yes, if coveralls uniform etc., is 

used by the lead worker. Check no, if not used. Fill in "N.K." if not known. 

37. ARE WORK CLOTHES CHANGED AT WORK: Lead containing dust can be brought into the home if 

a lead worker wears work clothes home. Check yes, if worker changes to street clothes before leaving 
work. Check no, if not changed. 

38. ARE WORK CLOTHES WASHED WITH FAMILY CLOTHING: If clothes are washed together, lead 

containing dust may be dispersed to the clothing of other family members. Check yes, if clothes are 
washed together. Check no, if work clothes are laundered at work or are washed separately from reg- 
ular family wash. 

'39. ARE SHOWERS USED AT WORK: Check yes, if the lead worker regularly showers at work before he 
leaves to go home. Check no, if this is not done. If a shower is available, the worker should be en- 
couraged to use it regularly. If one is not available, the worker should be encouraged to shower upon 
arriving home. 



ELECTRIC KETTLE SECTION 

Recent evidence suggests that water boiled in some electric kettles becomes contaminated by lead leached from 
solder material used in the kettle's manufacturing process. This lead source could be particularly hazardous to in- 
fants or small children if used in formula preparation, cereal or juice dilution. 

40. IS AN ELECTRIC KETTLE USED BY THIS PERSON: Check yes, if: 

1) this individual is an adult and drinks more than an average of I cup a day 

2) this individual is a child and drinks any amount more than 1 cup per week. 

IF YES, 

41. HOW MANY CUPS A DAY DOES THIS PERSON DRINK: 

42. HOW MANY CUPS A DAY ARE USED IN COOKING: 

For both of these questions fill in the approximate number. 



ANEMIA SECTION 

There is some evidence that different persons, such as those with a history of anemia or other hemoglobinopathies, 
respond differently to a given dose of lead. The individual with a pre-existing anemic condition may be more suscep- 
tible to lead intoxication. This person's blood lead level may not accurately reflect his body's total lead burden be- 

137 



cause 90% of lead is attached to the red blood cells. In such an individual, symptoms, can occur at blood lead levels 
slightly above "normal". Anemia is also one of the clinical indicators of an elevated blood lead level. Lead has been 
shown to interfere with hemoglobin synthesis and fragility. 

43. IS THERE A HISTORY OF ANEMIA: Check yes, if the person has any history of anemia including 
sickle cell anemia or thalassemia. 



GASOLINE SECTION 

44. IS GASOLINE SNIFFING ADMITTED: Most gasoline contains lead. This question pertains to the indi- 
vidual who deliberately sniffs gasoline as a means of attaining a "high" or altering the state of con- 
sciousness. Check the appropriate answer here. 



PICA SECTION 

Pica refers to the habit of eating nonfood substances including peeling paint, plaster, putty and dirt. 

Paints prior to 1 940 contained 50% or more lead but since then, the use of lead in indoor paint has greatly decreased. 
The Federal Government has recently set 0.5% lead as a maximum of indoor paint. However, the old high lead paint 
remains on the walls and trim and painting over it with low lead paint does not decrease the hazard. The only certain 
ways to remove the hazard is to remove the paint on the trim down to the bare wood or to cover paint on the walls 
with plywood or hardboard paneling to a height of four feet from the floor so as to bar children's access to the paint. 
A few thumbnail-size paint fragments can contain 250,000 meg of lead. 

City soil usually contains 300-600 parts per million (ppm) lead. Soil levels of 5,000 to 10,000 ppm have been meas- 
ured very close to some lead plants. Although this is less concentrated than paint, soil is generally available in 
greater quantity. The Board of Health is considering a guideline maximum of 1,000 ppm for lead in soil. 

45. CHILD KNOWN TO INGEST PAINT: Directly question an adult about this and check appropriate an- 

swer. 

46. CHILD KNOWN TO INGEST SOIL: Same as above. 

47. OBSERVED SIGNS OF PAINT PICA: Does the nurse see any teeth marks on porch, window ledges, toys 

or see the child picking up paint chips. 



SMOKING SECTION 

Smoking contributes to further sources of lead ingestion or inhalation. The individual who smokes seems to absorb a 
larger percentage of inhaled lead particles that may be present in the air. Also, people exposed to lead dust particles 
at work or to lead contaminated soil while gardening, may ingest lead particles if handwashing is not done before 
putting the cigarette to mouth. 

48. HOW LONG HAS PERSON BEEN SMOKING: Fill in the approximate number of years, or "N.A." if 
not appropriate. 



USUAL TYPE OF SMOKING: 

49. CIGARETTE: Indicate with check mark or insert "N.A." if not appropriate. 

50. NO. OF PACKS A DAY: Insert the average number here. To indicate a half pack, insert 5 after the deci- 

mal point. 

51. OTHER: Indicate with check mark if this person smokes a pipe or cigars. Insert "N.A." if not appropriate. 

52. STATE TYPE AND QUANTITY: Fill in the kind of smoking and the approximate daily frequency of 

use. 

Note: If one smokes both cigarettes and cigar or pipe, please complete questions 49, 50, 51, 52. 

53. HAS PERSON STOPPED SMOKING IN PAST 5 YEARS: Insert "N.A." if not appropriate. 
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54. IF YES, HOW LONG AGO: Fill in the approximate number of years and months. 

55. DO OTHERS IN THE HOUSE SMOKE: If the question is not appropriate, insert "N.A.". 

NOTE: If the nurse is aware of any significant medical information about the individuals on whom she is completing 
a questionnaire, such as a chronic illness, a heriditary disease, etc., please note this on the reverse of the form. 
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IV. APPENDIX 

1. BIRTHPLACE CODE 

2. OCCUPATION CODE 
DEFINITIONS FOR THE WORKER CODE 

3. LEAD WORKER CODE 

4. MAP OF LEAD DISTRICTS 
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Birthplace Code 



NAME OF PLACE 

Not Stated 

Toronto 

Ontario 

Quebec 

Nova Scotia 

New Brunswick 

Prince Edward Island 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Newfoundland 

Canada 

England and Wales 

Ireland 

Scotland 

West Indies 

Jamaica, Bermuda, Antigua, St. Martin, St. 

Christopher, St. Lucia, St. Vincent, Barbados, Trinidad, 

Grenada, Dominica, Virgin Islands, Puerto Rico, Haiti, 

Cuba, Santa Domingo, Martinique, Guadeloupe 

India, Burma, Pakistan, Bangladesh, Sri Lanka 

(Ceylon) 

East Indies, Borneo 

Australia, New Zealand 

U.S.A. 

Mexico 

Guatemala, Honduras, Nicaragua, Panama, Costa 

Rica, Salvador 

South America 

Africa 



CODE 


NAME OF PLACE 


CODE 


X 


At Sea 


48 


00 


Other Countries 


49 


01 


Russia, Ukraine 


50 


10 


Estonia, Latvia, Lithuania 


51 


11 


Poland, Galicia 


52 


12 


Finland 


53 


13 


Denmark, Iceland, Holland, Norway, Sweden, 




14 


Netherland 


54 


15 


Germany 


55 


16 


Czechoslovakia, Croeta 


56 


17 


Austria 


57 


18 


Hungary, Roumania, Bukovinia 


60 


19 


Bulgaria 


61 


20 


Albania 


62 


21 


Greece, Cyprus, Malta 


63 


22 


Yugoslavia, Servia, Macedonia 


64 


23 


Italy, Sicily, Corsica, Sardinia 


65 




Switzeriand 


70 


nidad. 


Belgium 


71 


Haiti, 


France 


72 




Spain, Portugal 


73 


24 


Other Europe 


74 


25 


Israel, Lebanon 


79 


29 


Turkey 


80 


"iO 


Armenia 


81 


35 


Persia, Syria, Arabia, Iran, Iraq 


82 


a 


China, Hong-Kong 


85 


36 


Japan 


86 


40 


Other Asia, Korea, Indonesia, Thailand, Tibot, 


Suma- 


45 


tra, Vietnam, Malay, Philippines 


89 



OCCUPATION /SCHOOL CODE 

Code Students 

1-450 — Each City of Toronto public school has its own code number. Please refer to the list in the district office 

for this. 

466 — All private schools within the City of Toronto 

477 — All schools outside the City of Toronto 

488 — All colleges, universities, training and retraining programs. 

Code People Who Are At Home 

500 — Infants (under 1 year) 

511 — Pre-school 

522 — Homemaker 

S3S —Retired 

544 — Disabled 

$55 — Unemployed 
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Code 


Workers 


600 


— Lead worker 


611 


— Clean, inside worker 


622 


— Clean, outside worker 


633 


—Dirty, inside worker 


644 


—Dirty, outside worker 


655 


— Unknown 



DEFINITIONS FOR THE WORKER CODE 

LEAD WORKER: Any job described in the lead worker code. 

"CLEAN": Hands and clothing are not regularly soiled in this type of occupation. Examples: office worker, sales 
clerk, nurse. 

"DIRTY": Hands and clothing are regularly soiled in this type of occupation. Example: fireman. 

"INSIDE": This occupation is primarily performed inside a building. Examples, Factory worker, teacher. 
"OUTSIDE": This ocupation is primarily performed outside a building. Example: Construction worker. 



LEAD WORKER CODE 

Code Worker 

6 — The overt lead industry worker. This worker has direct contact with large quantities of molten lead, lead 

fumes or lead-containing dust. 

Places of employment include lead smelter and battery plants and factories that use lead oxide in the 

manufacturing process. 

5 — The person who works with all other varieties of melted lead or lead or lead dust, but in much smaller 

quantities. This includes the solderer and linotype worker and the plumber and roofer who use lead for 
making joints, repairs, etc. Also included are scrap metal workers. 

4 — All varieties of painters (except those who work in garages or car body shops). This includes house and in- 

stitution painters and workers who paint in industry (for example, painting tennis rackets and furniture, 
etc.) 

3 — Any person who works in an automobile garage or body shop. This worker has contact with lead gasoline 

fumes and possibly lead dust (in addition to many non-lead but still dangerous solvents). People who re- 
pair mufflers and/or do car body sanding are at particular risk from lead dust. 

2 — All full-time drivers and curb workers who primarily work in urban neighborhoods have exposure to lead 

gasoline fumes. This includes taxi, bus and city truck drivers, parking lot attendants, police officers who 
work on the beat or patrol, sanitation workers, mail carriers, etc. 

1 — All "other" types of lead workers. This description is a catch-all for those job descriptions, which do not 

obviously fit in the above six categories. If this category is used, please describe the job on the reverse side 
of the questionnaire. 
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APPENDIX 7B 
EXAMPLE OF INITIAL PART TWO EPIDEMIOLOGICAL SURVEY FORM 



Cmf OF TORONTO 



DEPARTMENT OF PUBUC HEALTH | 



COMPLAINT FORM g 
0»t« 19., ... . ^ 



Street and No. 

Owner or Agent and Address Phone 

Occupant — .„..„,. „„..,,...,_ ,„...,... ..„.,..^ Phone 

Type of Business „ 

Complainant 

Address of Compiainaut Phone 

Date Investigated .- - , - - ,.^... 

Nature of Complaint . . 



Kepwct of Inspector I 



r 



Action Advised .. . ,.,...., .„. ,... Inspector 

30 612-412 (orer) 
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Continuation of Report 
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APPENDIX 7C 

GUIDELINES FOR COMPLETING PART TWO 
EPIDEMIOLOGICAL QUESTIONNAIRE SURVEY FORMS 

GUIDE FOR COMPLETING THE ENVIRONMENTAL LEAD SURVEY 

QUESTIONNAIRE 

Each home in which sampling is conducted this lead form will be used. This will allow head office to feed into the 
computer all the data you have collected. The success of this system however is largely dependant on the consistency 
with which you interpret the question part of this form and the detailed sampling identification system adopted to 
meet computer requirements. 

CONSISTENCY is the key to making this form work. 



QUESTIONNAIRE: (Front page) 

1. Apt. No. — enter here the apt. number. In the case of a home where there is no apt, number leave this space 
blank. 

2. Street No. numbers are entered starting with the right side spaces. 

Hence a single digit No. is 8 
if a two digit No. 18 
if a three digit No. 218 

if No. is I8Aor 18Bor 18'/^ enter the whole 

number only as 18 the A, B, or '/i is 

entered in space No. 3 Mod. 

3. MOD Note: This section applies only if two separate residences. 

Example 18 Doe Street and 18'/i Doe Street. This does not apply to apartments in the same building. 

If address ISA enter the A 





8 


1 


8 


2 1 


8 



1 8B enter the B 
18Vi enter the '^ 



B 



% 



4. Street Code — This number will be assigned by the computer. 

5. Print FULL and CORRECT name of street, i.e. Marigold St. not just Marigold. Rushbrooke Ave. Not Rush- 
brook Ave. 

6. Telephone No. self explanatory. 

7. Date of inspection — Please adopt the continental system of date designation, i.e. always in ASCENDING magni- 
tude. DAY/MONTH/YEAR. 

8. Inspector — Print initials and last names of inspectors conducting survey. 

9. Is there a lead worker in the house — We are looking for someone who is actively engaged in a lead plant or related 
lead exposure trade or profession, i.e. scrap and salvage yards, Body shop workers, trades which conduct consid- 
erable soldering operations, i.e. workers who solder electric appliances, i.e. kettles. 

If YES then complete questions "10 and 1 1" (Omit # 12) 

10. As above. 

11. As above. 

12. As above. 

13. Type of building — Check / which applicable. Semi, Det, Row, are self explanatory. Apt, refers to a self contained 
apartment only. Comm refers to store factory garage etc. Example the second floor above a variety store would 
be designated as "Apt". If samples were taken from the variety store it would be "Comm". 

14. Construction — Check off as applicable if "Other" check off necessary then make appropriate remarks in the #42 
Remarks area. PRECEED YOUR REMARKS WITH THE QUESTION NUMBER TO WHICH IT APPLIES. 
i.e. If a Adobe hut then in the remarks column you list # 14 — adobe. 

15. Condition of building — GOOD — Walls, floors, ceilings, intact paint work, inside and out good. Structurally sound, 
no visible building defects. 

145 



FAIR — Building in need of minor maintenance work including painting, structurally still sound. EXAMPLE; 
there would be no need to refer the minor defects to other agencies. 

POOR — Minor and major maintenance and structural repairs needed, i.e. extensive paint and plaster peeling or 
crumbling, both inside and out. 

16. Paint peeling or chipping seen — Indicate by checking off the Y square for yes and N square for no. The intent here 
is to point out moderate or extensive evidence of paint peeling or chipping which in the case of inside could be 
ingested by children, and in the case of outside could attribute to a elevated lead level in the soil. This question 
has a direct relationship with questions 23 to 28. 

17. Same as per question #16. 

18. Water service plumbing — Look scrape or tap piping to determine composition of water service plumbing. Please 
search carefully since in many homes two or all three types of metals listed can be found. i/ check off applicable 
squares. 

19. Type of central Aeo/wg— Include ALL HOT AIR FURNACES IN THE "FORCED AIR" square. 

Other — includes hot water, steam etc. if you find something extraordinary make appropriate comments in the 
"remarks" column. (Air ducts vs Radiators dust dispersion) 
/ check off applicable square. 

20. Is there a backyard— / check off Y if yes 

/ check off N if no 

21. Is it used by child as a play area — the question we are asking here do the children primarily play in the confines 
of the yard area. This can to a great extent be determined by whether or not there are any play things in the yard 
i.e. swings, sand box etc. Check off Y or N. 

22. Type of surface — Check off applicable, one two or all three squares as needed, 

23. Housekeeping — Good — clean orderly, no visible dust, dirt, litter, clean furnishings. 

Fair — home can be disorderly and disorganized yet still remain reasonably clean. No LONG 
term accumulation of dust and dirt on furnishings, comers of floor etc. 

Poor — Long and short term dust and dirt accumulation in corners under furniture etc. littered 
generally neglected. 
V^ check off appropriate square. 

24. Does house need frequent dusting — This question is asked of the occupant. Is the house located on a busy street or 
is there a industrial process near by which contributes more than the normal amount of household dust. Check 
off Y — yes or N — no. 

25. Is dust visible on rugs, floors and furniture — Check off appropriate square. 

26. Hygiene — We are dealing in generalities here and are primarily concerned with the children population of the 
home, 

GOOD — Personal appearance and clothing clean hands washed particularly prior to eating, 

FAIR — Short term dirt and soil on hands, face and clothing. Any child coming in from playing outside will have 

dirty hands, face and clothing. 

POOR— Long term dirt and soil encrusted hands, faces, clothing. Children observed eating without washing 

their visibly dirty hands etc. 

***NOTE*** Every inspector has had sufficient exposure in the normal day to day sanitation investigations to be 
able to accurately assess the degree of hygiene in a home, THIS QUESTION IS BASED ON OBSERVATION 
ONLY, DO NOT ASK THE OCCUPANTS. If the occupants are looking over your shoulder during the inspec- 
tion please make the appropriate entry after you have left the home. 

27. Is vacuum or wet mop used mostly — The intent here is to determine whether occupants use one or both of these 
methods of dusting which are considered the proper method of dust removal and pickup or do they simply dry 
dust which in the final result simply disperses the dust in the air. This becomes extremely important in cases 
where laboratory analysis show high Pb content in the home dust. Check off appropriate Y if yes, N if no. 

28. Evidence of Pica — This refers to children habitually ingesting paint, paint nibbled or chewed from furnishings 
i.e. cribs, beds, high chairs etc. chew marks on window sills, door frames and any other accessible areas to chil- 
dren. If Y for yes please make notation in 42 Remarks column. 

29. Are home grown vegetables ea/en— self explanatory, check if yes or no. This question is extremely relative particu- 
larly when results show the Pb levels on vegetables were extremely high in lead areas. Washing of these vegeta- 
bles significantly reduced the Pb. Raddishes were the only exception, Pb levels remained extremely high. 

30. Small or large amounts — Check off small if resident grows only a few vegetables i.e. two to six tomato plants, one 
row of lettuce, beans and a few carrots. This as compared to gardens maintained by many ethnic groups which in 
many cases take up one to two thirds of the yard area. Perhaps the question of whether does the garden represent 
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a hobby usually on a very small scale or does the quantity grown in your opinion represent the fresh vegetable in- 
take for this particular family for the entire summer. 

31. Check off" any of the listed vegetables grown. If vegetables grown not on list check off "other" and specify in the 
"specify" column. 

32. Washed and Not washed — Proper washing consists of scrubbing root vegetables, soaking and rinsing leaf vegeta- 
bles etc. This question obviously must be asked of the women of the home. 

33. Are fruit juices, acid stews, tomatoes etc. stored in ceramic, pewter, lead pots or containers with solder — /\cidic foods 
or liquids cause lead if present in the storage vessel to leach out. This becomes an important factor in these acidic 
substances are stored for a period of time. Look and ask. Check off" if yes or no. 

34. Is homemade wine or cider made or stored in ceramic or porcelain at any time. As in question 33 acidic foods or li- 
quids. The large earthen crocks used in primary fermentation of wines or curing of sauerkraut are suspect. If YES 
attempt to get a sample of the liquid stored in a crock. 

35. Is there a pot of stew or soup constantly simmering on the stove — This question is self explanatory check off" Yes or 

No. 

36. Does House use canned milk — The intent here is Baby milk i.e. Enfalac, Nutrilac, Similac etc. etc. Milk intended 
for infant feeding. It was found that beads of solder with which these cans were closed released Pb into the prod- 
uct. (U S case no evidence of this occuring in Canada) Check off" yes or no, if yes answer question #37. 

37. If yes brand name and code. Indicate brand name on top line, code no. on bottom. 

38. Is an electric kettle used in the Home — indicate — check off yes or no. 

39. Kettle water sample taken — indicate if kettle water sample was taken. 
SAMPLING PROCEDURE** 1. empty and rinse kettle 

2. fill kettle with one litre of eold water 

3. boil for 15 minutes 

4. pour remaining water in laboratory water bottle 

5. identify and record 

40. Brand name — indicate kettle brand name, abbreviate if needed. 

41. Model No. — indicate model no. 

42. Remarks — proceed any remarks with the question no. to which it applies. 



CODING 

The first four columns identify: 

1. Floor 

2. Room type 

3. Location of this room within the house 

4. Occupancy i.e. which of the occupants one or more occupy this room hence these four columns tell you exactly 
who sleeps in the room located in a certain area of the house; identifies the type of room and tells you on which 
floor the room is located. 



I. FLOOR Code - Numerical 






E. Exterior 






B. Basement 






1 . 1st floor or main floor 






2. 2nd floor 






3. 3rd floor 






4. 4th floor 






2. ROOM TYPE: Code - Alphabetical 






Living Room 


L 


Verandah (front) 


Dining Room 


D 


Sunroom 


Kitchen 


K 


Recreation Room 



V 

N 
R 
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Bedroom 

Basement 

Furnace Room 

Storage Room 

Washroom 

Eten 

Hallway 

Stairway 

Porch 



B 
I 
F 

S 


Laundry Room 

Pantry 

Electrical Room & Workshop 

Fruit Cellar 


W 


Attic 


J 


Vestibule 


H 
M 


Garage 
Other 


P 


(specify in remarks column) 



Q 
T 

U 
A 
X 
Q 
Z 



When floor coding a stairway, to ensure continuity of coding always assume that you are about to ascend stairs and 

consider the stairway as part of the floor which you are on. 

i.e. stairs — basement to first floor, assume stairs as part of basement code as B. 

i.e. stairs — first floor to second floor, assume stairs as part of first floor code as 1, etc. 

3. LOCATION: Code - Numerical and alphabetical 
Adopt the clockwise direction starting with the front 
room on your right (ASSUMING THAT ALL COUN- 
TING IS DONE WHILE STANDING OR IMAGIN- 
ING THAT YOU ARE STANDING FACING THE 
FRONT OF THE BUILDING) 

Hence rooms are numbered in a clockwise direction, 
and the alphabetical symbols diff'erentiate rooms when 
there are two along the front rear or side. 

Fl- Front 1 
F2 - Front 2 
M3 - Middle 3 
M4- Middle 4 
R5 - Rear 5 etc. etc. 

4. OCCUPANCY: Code - numerical 

On the top of this sample page each occupant is listed on a separate line. This number is entered here to show that 
one specific person occupies the room in question, 
i.e. If the occupants on the top are listed thus: 

1 Mr. Mike Sloan 

2 Mrs. Judith Sloan 

3 Douglas Sloan 

4 Iris Sloan 

Summary: Assume that you will take a sample in a bedroom (code B) located on the second floor (Code 2) in the 
right comer (Code R6 as per diagram and the room is occupied by Douglas Sloan (Occupancy Code 3) and Iris 
Sloan (Occupancy Code 4) 
The form would look thus: 

Note: If you place a single digit code in a double digit code column, place a ZERO "0" in the unused column. 
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u. 
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_l 
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2 


B 


R6 


03 












04 






2 


B 


F2 


01 










1 


02 





Coding 

The next six columns identify the . . . 

1. Sample No. numbered one to total no. of samples taken. 

2. Sample type: i.e. paint, dust, water, soil, etc. 

3. Item: exactly what did you take the sample from? Wall, door, stairs, railings, radiator, laundry tub, soil, etc. 

4. Room directions: from which area of the room did you take a paint sample? 

5. Preservative: indicate whether HNO3 was added to the water sample. 

6. Remarks: this is where a very detailed info is listed, info which could not be covered by a coding system. 

Hence these next six columns tetl you exactly what the number and type of sample you have collected : the item 
which you took the sample from and where that particular item is located: whether preservative is added and any 
very precise info that you deem necessary. 



1. Sample No. Numerical 

Samples labelled one to total no. of samples taken. 



2. Sample Type. Numerical code 

1. Paint 

2. Dust — short term 

3. Dust — long term 

4. Wallpaper 

5. Plaster 

6. Soil 0-2" 

7. Soil 2-4" 

8. Water Cold— min. 

9. Water Cold— 10 min. 

10. Water Hot— min. 

1 1. Water Hot — running 

12. Ceramics 

13. Kettle water 

14. Wine sample 

15. Pickhng liquid 



3. Item. Numerical coding 
l.Wall 

2. Ceiling 

3. Floor 

4. Door interior 

5. Door exterior 

6. Door frame interior 

7. Door frame exterior 

8. Window frame interior 

9. Windowsill frame exterior 

1 1 . Windowsill interior 

12. Windowsill exterior 

13. Area between inner and outer window 

14. Baseboard 



15. Stairs — Tread & Riser 

16. Railing interior 

17. Railing exterior 

18. Kitchen cupboards 

19. Highchair 

21. Crib 

22. Bed 

23. Dresser 

24. Fence 

25. Children's toys interior 

26. Children's toys exterior 

27. Laundry tub 

28. Kitchen sink 

29. Hand basin 

31. Isolated water tap 

32. Bookcase 

33. Chair 

34. Table 

35. Ceramics 

36. Baseboard 

37. Hot air duct 

38. Cold air return duct 

39. Radiator 

41. Furnace 

42. Vacuum cleaner 

43. Bathtub 

44. Light fixtures 

45. Picture frames 

46. Fireplace 

47. Exterior Siding 

48. Closet 

61. Soil station No. 1 along rearmost boundary of property 

62. Soil station No. 2 along rear wall of building 

63. Soil station No. 3 front yard 

64. Soil station No. 4 boulevard — (if there is one) 

65. Soil station No. 5 street gutter dust & soil 



4. Room Direction. Numerical code 

Again due to the difficulty of not being able to adopt the points of the compass as reference points we must rely on a 

numbering system which can be interpreted uniformly and consistently by all staff members. 

When entering any room or room unit which includes hallways etc. the wall through which you enter will always be 
No. t . Then counting clockwise direction number wall to your left No. 2 etc. etc. 
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Window 








5 










4 






6 




3 


2 




1 


1 1 




♦ 



Bed 



Entry 



Assume your sample # 5 will be of the paint on the inner window sill of this room. 
CODING Sample #5 
Sample type 1 
Item 1 1 
Rm direct. 5 
Preserv. 

Assume sample No. 6 will be of dust under the bed indicated (long term dust) therefore 
Sample No. 6 
Sample type 3 
Item 3 
Rm direct. 6 
Preserv. Blank etc. 

Preservative added,T\\\% applies to water samples only, and at the moment we add 20 drops of HNOj (Nitric Acid). 
Unless directed otherwise check this off since the acid will be added when samples are conveyed to the refrigerator. 

Remarks — This is where very detailed information relating to samples taken can be entered: i.e. paint sample taken 
from a windowsill on which it is evident a child has been chewing indicated "evidence of chewing" i.e. paint sample 
taken from a door frame 24" up from floor the 24" up from floor can be indicated in this column. 

Summary — Once you have established the floor, room type, who occupies room, location you are ready to sample. Sam- 
ple 1 will be on the same line, Sample 2 will be entered in columns to the right. Sample 3 will be entered under Sam- 
ple 1, etc. until you are finished in that particular room. 
In the next room you again enter floor, room type, location, occupancy and begin to sample, 

Identification of Samples 

Always take your water samples first. Thus minutes cold will always be sample No. 1. 10 minutes cold will always 
be No. 2; kettle water, if any, will be No. 3. Then carry on with paint, dust, soil etc. 

Labelling 

Water — label taped to outside of each bottle must contain the following information: 

1 2 3 Doe Street 

Water Sample Cold Min. 

Sample # 1 

20 drops HNO3 added 

Paint, dust, etc. — label (printed side out) is inserted in each sample vial containing the following information. 

I 2 3 Doe Street 
Paint 

Sample # 

Soil — Label which is placed in a plastic label bag then together with the soil sample is sealed in the soil bag must 
contain the following information: 

1 2 3 Doe Street 

Soil 0^2" 

Sample # Station # 
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Toronto Refiners and Smelters 
















Response 






Children 






Adults 




Male 






Female 


Male 


Female 


Question 


Number of 

Responses by 

Blood Lead 

Level Group 

>*0 <40 S 

<mcg/100mls) 


Mean 
Dist 

(m) 


S 


Number of 

Responses by 

Biood Lead 

Level Group 


Mean 

Dist. 
(m) 


S 


Number of 

Responses by 

Blood Lead 

Level Group 


Mean 
Disl, 
(m) 


S 


Number of 

Responses by 
Blood Lead 
Level Group 


Mean 
Dist. 
(m) 


S 




>40 <40 S 

(mcg/IOOmIs) 


>40 <40 S 

(mcg/lOOmis) 


>40 <40 S 

(mcg/IOOmIs) 




Birthplace 


Toronto 
Outside 
Toronto 


5 S '^5° 


186 
149 


NSD 


2 10 '^SD 


182 
223 


NSD 


5 ll NSD 


218 
227 


NSD 


6 

18 ~ 


166 
195 


NSD 


Previous 
Occup Lead 
Exposure 


Yes 
No 




2 5 ~ 


— 


— 




3 6 ~ 


— 


— 




~ 


— 


— 



1 


— 


— 


Lead Worker 
(S or 6) <n 
House 


Yes 
No 




6 8 ~ 





— 



3 13 


— 


— 



7 17 


— 


— 




21 ~ 


— 


— 


Electric 
Kettle 


Yes 

No 




~ 





— 




~ 


— 


— 




~ 


^_ 


— 




~ 


— 


— 


History 
of Anemia 


Yes 

No 




~ 


-- 


— 




■" 


— 


— 




~ 


— 


— 




~ 


- 


— 


Do Others 
in House 
Smoke 


Yes 
No 






= 


— 




~ 


= 


— 




~ 


^^ 


— 




~ 


"^^ 


— 



m 
O 



OD 
3) 

m 

> 



S — Significance 

♦Significant at 5% level 
♦♦Significant at 1% level 
•♦•Significant at 0.1% level 
NSD — No significant difference 



Canada Metal 





Response 






Children 










Adults 








Male 






Female 


Male 


Female 


Question 


Number of 

Responses by 

Blood Lead 

Level Group 

>40 <40 S 

(mcg/IOOmIs) 


Mean 

Dist. 
(m) 


S 


Number of 

Responses by 
Blood Lead 
Level Group 


Mean 
Dist. 
(m) 


S 


Number of 

Responses by 

Blood Lead 

Level Group 


Mean 

Dist. 
(m) 


S 


Number of 

Responses by 
Blood Lead 
Level Group 


Mean 
Dist. 
(m) 


S 




>40 <40 S 

(mcg/lOOmis) 


;.4C <40 S 

(mcg/IOOmls) 


>40 <40 S 

(mcg/IOOmIs) 




Birthplace 


Toronto 
Outside 
Toronto 


20 60 „„ 

20 37 "^° 


356 
335 


NSD 


12 74 
14 30 


363 
419 


NSD 


8 i NSD 


278 
328 


NSD 


1 58 ^„„ 
4 46 **^ 


319 
357 


NSD 


Previous 
Occup Lead 

Exposure 


Yes 

No 




9 28 ~ 


— 


— 



15 38 ~ 


= 


— 


2 5 ^^° 


251 

193 


NSD 


1 

9 ~ 


— 


— 


Lead Worker 
(5 or 6) in 
House 


ym 
HO 


20 ll NSD 


283 

361 


NSD 


24 74 '^SD 


338 
406 


NSD 


16 44* NSD 


351 
299 


NSD 


4 

5 74 ~ 


359 
343 


NSO 


Electric 
Kettle 


Yes 
No 




4 7 — 


— 


— 




2 5 ~ 


— 


— 




2 ~ 


- 


— 




1 ~ 


— 


— 


History 
of Anemia 


Yes 

No 




1 4 ~ 


— 


— 




2 4 ~ 


— 


— 



2 


— 


— 




~ 

1 3 



— 


— 


Do Others 
in House 
Smoke 


Yes 
No 


3 

~ 


— 


— 


3 NSD 


307 
358 


NSD 


1 2 

~ 





— 


— 



m = 5 
a>5z 

o = o 

^930 

odSco 



0) 



m 
(A 



> 

"O 

m 

z 
o 

>< 

09 

> 



m O 
X z 

o ^ 
o 

c 
■o 

CO 



8 — Significance 

•Significant at 5% level 
♦♦Significant at 1% level 
♦•♦Significant at 0.1% level 
NSD — No significant difference 
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V/1 



^r@stolite 



Children 


Adults 


Male 


Female 


Male 


Female 


Number of 
Responses by Mean 
Question Response Blood Lead Dist. S 

Level Group (m) 


Number of 
Responses by Mean 
Blood Lead Dist. S 
Level Group (m) 


Number of 
Responses by Mean 
Blood Lead Dist. S 
Level Group (m) 


Number of 
Responses by Mean 
Blood Lead Dist. S 
Level Group (m) 


>40 <40 S 
(mcg/IOOmls) 


>40 <40 S 
(mcg/IOOmls) 


>40 <40 S 

(mcg/100mls) 


>40 <40 S 

(mcg/100mls) 


Birthplace Toronto 8 29 ^an ^1 M<;n 
Outside 27 52 '^^° 516 "^^^ 
Toronto 


1? n "S° t^ NSD 


i ]l NSD t^l NSD 


25 M-o 436 

1 44 "SD 526 


Previous Yes 1 „--, — 
Occup.Lead No 33 61 "*" — 
Exposure 


1^ ei '^s^ = - 


— 

10 ~ — ~ 


2 313 „ 
17 ~ 519 


Lead Worker Yes 2 2 „(.„ 344 ..» 
(5 or 6) in No 30 62 "°" 492 
House 


^l 62 f^SD ^53 NSD 


2 1 ^„p, 388 , 
5 20 "^" 537 


? 44 NSD 1^1 NSD 


Electric Yes — 
Kettle No 3 — 


— 

2 5 ~ — ~ 


— 

2 ~ — ~ 


— 

5 ~ — ~ 


History Yes _ — _ 
of Anemia No 14 — 


— 

2 5 - — — 


— 

2 ~ — ~ 


1 — 

3 ~ — ~ 


Do Others Yes 8 461 yep, 
in House No 2" 449 ^'^" 
Smoke 


; '1 NSD Hi NSD 


1 — 

4 ~ — ~ 


1 — 

6 ~ — ~ 



S — Significance 

■Significant at 5% level 
••Significant at 1% level 
•••Significant at 0.1% level 
NSD — No significant difference 













All Plant Areas Combined 


















Response 






Children 






Adults 




Male 






Female 


Male 


Female 


Question 


Number of 

Responses by 

Blood Lead 

Level Group 

>40 <40 S 
(mcg/IOOmls) 


Mean 
Dist. 

(m) 


S 


Number of 

Responses by 

Blood Lead 

Level Group 


Mean 
Dist. 
(m) 


S 


Number of 
Responses by 

Blood Lead 
Level Group 


Mean 
Dist. 
(m) 


S 


Number of 

Responses by 

Blood Lead 

Level Group 


Mean 
Dist. 
(m) 


S 




>40 <40 S 
(mcg/IOOmls) 


>40 <40 S 
(mcg/IOOmls) 


>40 <40 S 
(mcg/IOOmls) 




Birthplace 


Toronto 
Outside 
Toronto 


30 95 lyen 
52 94 "^° 


370 
420 


NSD 


19 120 
30 94 


396 
456 


« 


^3 6* NSD 
19 62 NS>D 


310 
365 


NSD 


1 ^ NSD 
5 108 '^^ 


341 
398 


« 


Previous 
Occup. Lead 
Exposure 


Yes 

No 


4A gi NSD 





— 


36 107 NSD 


— 


— 


6 3 
2 15 


251 
395 


* 


3 
27 


^^ 


— 


Lead Worker 
(5 or 6) in 
House 


Yes 
No 


el 14? NSD 


297 
405 


*• 


aI U9 NSD 


371 
435 


NSD 


2I 8? NSD 


367 
337 


NSD 


6 139 NSD 


377 
376 


NSD 


Electric 
Kettle 


Yes 
No 




4 10 


— 


— 




4 10 ~ 


— 


— 




4 " 





— 




6 ~ 





— 


History 
of Anemia 


Yes 

No 



2 8 





— 




4 9 ~ 





— 




i — 


— 


— 


1 

3 ~ 


— 


— 


Do Others 
in House 
Smoke 


Yes 
No 


11 

2 ~ 


— 


— 


12 NSD 


372 
531 


NSD 


I 4 NSD 


326 
506 


NSD 


6 ^° 


309 
450 


• 



S — Significance 

'Significant at 5% level 
•'Significant at 1% level 
•••Significant at 0.1 % level 
NSD — No significant difference 



Toronto Refiners and Smelters 



Rioori Children 


Adults 


OM««tinn Lead Male 


Female 


Male 


Female 


':*';'«' Mean Mean 
G^o«JP Result S Dist. S 


Mean Mean 
Result S Dist. S 


Mean Mean 
Result S Dist. S 


Mean Mean 
Result S Dist. S 


Length of Res. >40 2.8 ,jcn 101 ,,, 
This House <40 3.9 "^''^ 205 


5.0 ^gn 113 
4.6 "^" 240 


7J NSD III NSD 


~ — ~ — 


Length of Res. >40 5.3 won 101 ,„ 
Plant Area <40 3.9 '^^" 205 


5.0 fjon 113 
5.0 ^^° 240 


?;? NSD 204 ^so 


' — ~ — 


Daily Hours >40 18.7 ^,„_, 101 ,„ 
At Residence <40 19.9 "^" 205 


20.3 ^,„„ 113 
19.8 "^^ 240 


16.0 wesn 204 „„_, 
15.0 NSD 223 NSD 


— _ — _ 


Daily Hours . .„ 

Working or >« ^8 NSD '^ — 

School in Area <^° '* ^ 204 


50 NSD 287 


10.0 (jsD 188 njcn 
10.0 NSD 205 NSD 


— _ — _ 


Daily Hours >40 23.5 „«.„ 101 ... 
in Area <40 23.9 "^'^ 205 


24.0 ^s„ 113 
22.5 "^^^ 240 


20,3 . 204 

16,3 223 NbU 


— _ — _ 


Number of . ._ 

Packs o( Cigarettes ^;X ■" _ — _ 

Per Day Smoked <^° — — 


~ — ~ — 


— _ — _ 


— — 



S — Significance 

•Significant at 5% level 

••Significant at 1% level 
•••Significant at 0.1% level 



Canada M«tat 



Question 



Blood 
Lead 
Level 

Group 



Children 



Male 



Mean 
Result 



Mean 
Dist. 



Length of Res, 
This House 



>40 
<40 



4,1 
4.7 



NSD 



325 

357 



NSD 



Length of Res. 
Plant Area 



>40 

<40 



4.3 
4.9 



NSD 



329 
372 



NSD 



Daily Hours 
At Residence 



>40 
<40 



18.5 
18,0 



NSD 



321 
356 



NSD 



Daily Hours 
Working or 
School in Area 



>40 
<40 



6,6 
6.2 



NSD 



350 
362 



NSD 



Daily Hours 
in Area 



>40 
<40 



24.0 
23.9 



NSD 



321 
356 



NSD 



Number of 

Packs of Cigarettes 

Per Day Smoked 



>40 
<40 



Fenfiale 



Mean 
Result 



Mean 
Dist. 



4,1 
6.3 



413 
419 



NSD 



4.1 
6.4 



434 
416 



NSD 



20.0 
17.8 



422 
400 



NSD 



6.7 
6.5 



NSD 



444 
407 



NSD 



23.9 
24.0 



NSD 



422 
400 



NSD 



Adults 



Male 



Mean 

Result 



Mean 
Dist. 



16.8 
13,4 



NSD 



271 
307 



NSD 



16,8 
13.3 



NSD 



271 
316 



NSD 



15.9 
15.8 



NSD 



271 
313 



NSD 



9.5 
8,8 



NSD 



271 
295 



NSD 



21,9 
21.1 



NSD 



271 
313 



NSD 



1.4 
09 



NSD 



422 
386 



NSD 



S — Significance 

•Significant at 5% level 

••Significant at 1% level 

•••Significant at 0.1 % level 



Female 



Mean 
Result 



Mean 
Dist. 



15.0 
13.6 



NSD 



410 
339 



NSD 



15.0 
13.1 



NSD 



410 
346 



NSD 



20.4 
18.4 



NSD 



370 
346 



NSD 



5.0 
7,4 



NSD 



348 
318 



NSD 



22.4 
21,2 



NSD 



370 
346 



NSD 



1.3 
1.1 



NSD 



443 
351 



NSD 
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Question 



Length of Res. 
This House 



Length of Res. 
Plant Area 

Dally Hours 
At Residence 



Daily Hours 
Working or 
School in Area 



Daily Hours 
In Area 



1 



Praatollte 



Blood 
Lead 
Level 
Group 



Children 



Male 



Mean 
Result 



Mean 
DIst. 



>40 
<40 



6.4 
5.2 



NSD 



492 
462 



NSD 



>40 
<40 



5,7 
5.4 



NSD 



492 

46S 



NSD 



>40 
<40 



16.1 
16.6 



NSD 



522 
470 



NSD 



>40 
<40 



8.1 
7.9 



NSD 



507 
449 



NSD 



>40 
<40 



23.4 
23.3 



NSD 



522 
470 



NSD 



Number of 

Packs of Cigarettes 

Per Day Smoked 



>40 
<40 



Female 



Mean 
Result 



Mean 
Dist. 



4.5 

5.1 



NSD 



493 

521 



NSD 



5.1 
5.3 



NSD 



493 

515 



NSD 



18.7 
16.2 



500 
518 



NSD 



6.8 
8.3 



NSD 



548 
518 



NSD 



23.5 
23.6 



NSD 



500 

518 



NSD 



Adults 



Male 



Mean 
Result 



Mean 
DIst. 



8.9 
9.3 



NSD 



461 
553 



NSD 



9.1 
9.3 



NSD 



461 
553 



NSD 



13.8 
13.5 



NSD 



459 
529 



NSD 



13.8 
15.9 



NSD 



459 
529 



NSD 



1.1 
1.0 



NSD 



474 
514 



Female 



Mean 
Result 



Mean 
Dist. 



S — Significance 

'Significant at 5% level 

* 'Significant at 1 % level 

••'Significant at 0.1% level 



All Plant Area* Combined 



Question 



Blood 
Lead 
Level 
Group 



Children 



Male 



Mean 
Result 



Mean 
DIst. 



Female 



Mean 
Result 



Mean 
Dist. 



Adults 



Male 



Mean 
Result 



Mean 
Dist. 



Female 



Mean 
Result 



Mean 
Dist. 



Length of Res. 
This House 



>40 
<40 



4.6 
4.9 



NSD 



378 
396 



NSD 



4.4 
5.6 



425 
445 



NSD 



12.7 
11.4 



NSD 



305 
354 



NSD 



12.8 
10.6 



NSD 



421 
375 



NSD 



Length of Res. 
Plant Area 



Daily Hours 
At Residence 

Daily Hours 
Working or 
School in Area 



>40 
<40 



5.1 
5.0 



NSD 



378 
404 



NSD 



4.6 
6.8 



435 
442 



NSD 



12.8 

11.4 



NSD 



300 
359 



NSD 



12.8 

10.4 



NSD 



421 

377 



NSD 



>40 

<40 



17.5 
17.6 



NSD 



388 
398 



NSD 



19.5 
17.3 



430 
435 



NSD 



15.6 
15.0 



NSD 



288 

351 



NSD 



21.0 

19.3 



NSD ^®® NSD 



>40 
<40 



7.1 
6.8 



NSD 



395 
391 



NSD 



6.1 
7.2 



460 
446 



NSD 



9.6 
9.0 



NSD 



252 
312 



NSD 



5.0 
7.5 



NSD 1^8 NSD 



NSD 1^1 NSD 



Dally Hours 
In Area 



>40 
<40 



Numtwr of 

Packs of Cigarettes 

Per Day Smoked 

S — Significance 

•Significant at 5% level 

••Significant at 1 % level 

•••Significant at 0.1 % level 



>40 
<40 



23.7 
23.7 



NSD 



388 
398 



NSD 



238 

23.7 



NSD 



430 
436 



NSD 



20.0 

18.7 



NSD 



288 

351 



NSD 



227 

21.0 



1.3 
0.9 



NSD 



448 

431 



NSD 



1.3 
1.0 



NSD 



443 
376 



NSD 



APPENDIX 8C 

RESULTS OF REGRESSION ANALYSIS 

OF BLOOD LEAD LEVELS VS. CITY OF TORONTO 

SAMPLE RESULTS FOR EACH AGE AND SEX GROUP 



Toronto Reflnsra and Smellara 



Male — Children 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

ST. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00088 
0.00023 



1035.14 



0.00042 
0.00018 



15 
14 



0.01761 


0.00591 


0.01466 


0.00220 


-0.00271 


0.00129 


-0.00293 


0.00095 



540.85 



8 

11 



6 
6 

11 



Toronto Relinera and Smelters 



Female — Children 



Type of Result 



Regression 
Coetficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T, Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Oust — From Vacuunr> Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00073 
0.00031 



831 .05 



0.00029 
0.00010 



0.00345 


00132 


0.02480 


0.00722 


0.00699 


0.00114 


0.00110 


0.00067 


0.00154 


0.00144 



481.07 



16 
14 



8 
7 

10 



10 
10 



155 



Toronto Roffiwra rnnd SmoHort 



Childron— All 



TyiM of Result 



Regression 
Coerficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T, Dust — Miscellaneous Accessible 

LT, Dust — From Floor 

L.T. Dust — From Wlndowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water-i-Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettte Water 



0.00083 
0.00026 



657.82 



0.00027 
0.00011 



O.Oa'199 


0.00121 


0.01664 


0.00400 


0.01254 


0.00165 


0.00210 


0.00074 


0.00170 


0.00170 



422.90 



31 
2B 



10 

16 
21 



It 
16 

18 



Toioiilo ReflnefS and 8m#Heiv 



Adults — Male 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T, Dust — From Floor 

S.T. Dust — From Wlndowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Wlndowsill 

LT. Dost — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cokl Water — Running from Kitchen Sink 

Coid Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00008 
-0.00006 



0.00020 
0.00005 



-0.00592 


0.00233 


0.00O41 


0.00178 


0.00425 


0.00207 


0.00097 


0.00154 


0.01261 


0.00631 


313.11 


291 29 


1346.11 


1192 38 



27 



« 
15 
19 



ir 

17 

16 
6 



156 



Tofonto RvflMrs amt SfiMltore 



Female — Adults 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S-T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsili 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsili 

L.T. Dust — Inaccessible 

Wallpaper 

Piaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00030 
0.00010 



0.0001 e 
0.00006 



0.00630 


0.00185 


0.00127 


0.00253 


0.00.179 


0-00141 


0.00140 


0.00085 


0.00156 


0.00188 


392.93 


318.03 


130.34 


120.87 



19 
18 



7 

12 



a 

Id 

4 



Toronto Reflnera and SmeHert 



Adults— Ail 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

ST. Dust — Miscellaneous Accessible 

ST. Dust — From Floor 

S.T. Dust — From Windowsili 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsili 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



0.00023 
0.00001 



0.00159 



0.00340 



Standard 
Error 



Significance 



No. of 
Cases 



0.00014 
0.00004 



0.00262 



00160 



4« 



0.00118 


0.00088 


0.00173 


0.00215 


314.05 


203.45 


285.69 


640.19 



15 

31 
29 



28 

10 



157 



Canada Metal 



MW^^^MWren 



Typa of Result 



Mnt — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Wtndowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T, Dust — From Floor 

L.T. Dust — From Windowslll 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



0.00006 


00003 


0.0 


0.00002 


0.00019 


0.00014 


0.00619 


0.00336 


-0.00006 


0.00009 


-0.00015 


0.00104 


-0. 00307 


0.00173 


0.00089 


0.00102 


-0.00001 


0.00020 


0.00047 


0.00025 


-0.00024 


0.00040 


0.00023 


0.00088 


0.00052 


0.00019 


0.00207 


0.00222 


0.00115 


0.00204 


-34.99 


79.40 


-83.46 


73.02 


-2.48 


63.09 


-89.50 


117.03 


-159.44 


84 43 


-13.73 


414.23 



135 

86 

9 

6 

53 

7 

14 

16 

74 

40 

93 

n 

21 
73 
flO 
62 
iB6 

9 
26 
51 

5 



Canada Metal 



Female — Children 
Type of Result 



Regression 
Coefficient 



Standard 

Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windows! II 

S.T. Oust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From WIndowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00002 

-0.00001 

-0.0 

0.00069 

0.00042 

-0.00245 

0.00025 

0.00006 

-0.00009 

0.00010 

0.00001 

0.00040 

-0.00005 

-0.00305 

-0.00021 

72.49 

-48.70 

-42.01 

-77.07 

-84.69 



0.00004 

0.00002 

0.00007 

0.00198 

0.00025 

0.00165 

0.00240 

0.00089 

000016 

0.00033 

0.00026 

0.0O096 

0.00022 

0.00235 

0.00254 

7306 

44.86 

58.38 

60.9t 

41.95 



128 
63 
12 

9 
41 

fi 
16 
IS 
7ft 
M 
94 
15 
21 
77 
57 
50 
61 
17 
27 
48 



158 



Canada Matal 



Children— Ail 



Type of Result 



Regression 

Coefficient 



Standard 

Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowslll 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From WIndowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00003 


0.00002 


-0.0 


0.00001 


0.00012 


0.00008 


0.00506 


0.00261 


-0.00001 


0.00008 


-0.00027 


0.00079 


-0.00105 


0.00144 


0.00055 


0.00063 


-0.00006 


0.00013 


0.00034 


0.00020 


-0.00014 


0.00023 


0,00019 


0.00059 


0.00033 


0,00014 


0.00045 


0.00162 


0.00083 


0.00159 


15.51 


53.70 


-66.06 


39.93 


-20.92 


38.84 


-75.81 


49.35 


-121 23 


43.26 


-373.22 


408.34 



263 

169 

21 

15 

94 

12 

30 

31 

153 

94 

187 

28 

42 

150 

117 

112 

127 

26 

53 

99 

8 



Canada Htetal 



Male — Adults 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No, of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From WIndowsill 

S.T. Dust — From Vacuum Cleaner 

L.T, Dust — Miscellaneous Accessible 

L.T, Duwt — From Floor 

L.T. Dust — From WIndowsill 

L.T, Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00013 


0.00004 


0.00005 


0.00002 


0.00013 


0.00030 


-0.00004 


0.00033 


-0,00629 


0.00273 


-0.00256 


0.00143 


-0.00127 


0.00061 


-0.00036 


0.00022 


-0.00007 


0.00008 


0.00157 


0.0OO68 


-0.00031 


0.00100 


0.00024 


0.00024 


0.00106 


0.00199 


0.00431 


0.00262 


104.35 


95.49 


-184.17 


135.20 


-840.20 


267.45 


-44.97 


62.12 



79 

45 

8 

24 
6 
18 
12 
46 
24 
58 
8 
15 
39 
21 
36 
41 

24 
35 



159 



CaiMd«M«W 



Female — Adults 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Signtflcance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

$.T. Dust — From Wlndowslli 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust— From Wlndowslli 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

CoW Water — Laundry Tub 

CoM Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Stnk 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.0 


0.00004 


0.00001 


0.00002 


-O.00018 


0.00025 


0.00254 


0.00837 


-0.00008 


0.00041 


-0.00061 


0.00111 


-0.00002 


0,00113 


-0.00071 


0.00054 


-0.00009 


0.00008 


-0.00003 


0.00006 


0.00033 


0.00032 


0.00026 


0.0006B 


0.00039 


0.00049 


0.00089 


0.00229 


0.00209 


0.00263 


219.97 


74.43 


-11.33 


97.00 


-144.82 


26.99 


15.57 


153.80 


-22.08 


49.25 


-941.77 


129.06 



105 

09 

11 

5 

29 

r 

26 
10 
80 
37 

11 

19 
SO 
33 
40 



CaiuHla Metal 



Adults— All 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Com Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

CoM Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00006 


0.00003 


0.00003 


0.00001 


0.00009 


0.00015 


-0.00505 


0.00321 


-0.00009 


0.00026 


-0.00265 


0.00144 


-0.00022 


0.00121 


-0.00103 


0.00046 


-0.00016 


0.00008 


-0.00004 


0.00006 


0.00041 


0.00030 


-0.00001 


0.00075 


0.00031 


0.00018 


000084 


0.00158 


0.00373 


0.00186 


169.27 


63.28 


-101.06 


83.82 


-96.60 


43.55 


-379.74 


169.48 


-34.29 


40.16 


-546.49 


669.41 



184 

111 
19 
7 
53 
13 
38 
22 

115 
61 

133 
19 
34 
88 
54 
84 
94 
9 
58 
78 
8 



160 



PfMlotlto 



Male— Children 



Type of Result 



Paint — ^Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S-T. Dust — Miscellaneous Accessible 

S.T. Dust — f'rom Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

LT. Dust — Miscellaneous Accessible 

LT, Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

CokJ Water — Laundry Tub 

Cold Water— Kitctien Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 

Coeffteient 


Standard 

Error 


-0.00006 


0.00004 


-0.00001 


0.00004 


-0.00660 


0.00259 


0.00126 


0.00227 


-0.00002 


0.00006 


-0.00027 


0.00019 


0.00475 


0.00512 


0.00015 


0.00256 


-O.0O364 


0.00161 


0.00017 


0.00107 


-0.00159 


0.00284 


-0.00187 


0.00285 


-0.00296 


0,00588 



192.47 



406.95 



118.65 



178.14 



465.88 


365.82 


371.77 


404.23 


-44.86 


21.53 



Significance 



No. of 
Cases 



109 
22 

6 
21 
33 

S 
22 

23 

7 

93 

7 
25 
23 

111 



109 

33 

30 
3 



Prmtollte 



Female — ChlkJren 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessit>le 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoit 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



-0.0 

0.00003 
-0.00005 

0.00014 

0.00035 
-0.00004 

0.00022 
-0.00710 
-0.00522 
-0.00265 

0.00053 

0.00308 
0.01 707 
0.00246 

66.52 



316.10 



Standard 
Error 



0.00003 
000003 
0.00010 
0.00180 
0.00009 
0.00018 
0.00347 
0.01166 
0.00383 
0.00577 
0.00033 

0.00114 
0.00473 
0.00247 

32.34 



184.84 



Significance 






No. Of 



110 
40 
13 
17 
29 
14 
35 
10 
18 
10 
92 

11 
31 
24 

97 



96 



-1475.79 


466.46 


**' 


19 


-1205.41 


425.25 


• 


19 


206.14 


166.33 




5 



161 



Prmtollta 



Children— All 



Type of Result 



Paint — Accessible Surlaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Misceiianeous Accessible 

L.T. Dust — From Floor 

L.T, Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



103.30 



389.78 



Standard 
Error 



Significance 



No. of 
Cases 



-0.00003 


0.00002 


0.00001 


0.00003 


-0.00006 


0.00007 


0.00007 


0.00170 


0.00011 


OOOOOS 


0.00003 


0.00014 


0.00122 


0.00282 


0.01265 


0.00866 


-0.00176 


0.00203 


-0.00275 


0.00241 


0.00049 


0.00031 


0.00168 


0.00126 


000144 


0.0O234 


O.OOOBO 


0.00288 



69.03 



128,76 



78.72 


306.12 


123.11 


30875 


4.57 


29.82 



219 

it 
38 

62 

18 
SI 
13 
41 

ir 

18i 

18 
58 
47 

208 



205 

52 

49 
10 



PrMloIHe 



Male— Adults 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surlaces 

Paint — From Floor 

S.T. Dust — Misceiianeous Accessible 

S.T, Dust — From Floor 

S.T. Dust — From Windowsill 

S.T, Dust — From Vacuum Cleaner 

L.T, Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 

Coefficient 



172.79 



283.47 



Standard 
Error 



Significance 



No. of 
Cases 



0.00007 


0.00008 


-0.00010 


0.00010 


0.00031 


0.00015 


-0.00297 


0.01378 


-0.00049 


0.00169 


0.00053 


0.00113 


-0.00549 


0.00512 


-0.00952 


0.04170 


-0.00743 


0.01682 


0.00146 


0.00261 


-0 00829 


0.00650 


-0.00613 


0.00619 



151.92 



32368 



-447.50 


1580.98 


-804.28 


1006.81 


132.31 


0.30 



41 

18 
8 
4 

10 
4 

12 

5 
6 

33 



13 
11 



11^2 



PrMlollto 



Female — Adults 



Type ol Result 



Regression 
Coetflcient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — inaccesstbie Surfaces 

Paint — From Floor 

S.T, Dust — Miscellaneous Accessible 

S.T. Oust — From Floor 

S.T. Dust — From WIndowsill 

ST. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From WindowsitI 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoli 

Subsoil 

Cold Water — Laundry Tub 

Cokj Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00005 


0.00005 


-0.00005 


0.00007 


-0.00017 


0.00020 


0.00049 


0.00125 


0.00008 


0.00004 


-0.00034 


0.00035 


0.00041 


0.00392 


0.00664 


0.00594 


-0.00022 


0.00169 


-0.00052 


0.00122 


0.00052 


0.00428 


0.000B8 


0.00463 


0.01335 


0.00738 



72.77 



76.29 



78.92 



177.07 



186.42 


214.46 


45.98 


219.65 


-82.94 


185.98 



67 
17 

7 
12 
19 

6 
18 

12 

7 

59 

6 
14 
11 

63 



62 

16 

17 

4 



Preslollta 



Adults— All 



Type of Result 



Regression 


Standard 


Coefficient 


Error 


0.00002 


0.O00O5 


-0.00006 


0.00007 


0.0002B 


0.00011 


0.00074 


0.00277 


0.00002 


0.00011 


-0.00034 


0.00036 


0.00131 


0.00336 


-0.00328 


0.00308 


0.00271 


0.00576 


-0.00261 


0.00231 


0.00040 


0.00130 


-0.00714 


0.00637 


-0.00443 


0.00444 


-0.00238 


0.00506 



Significance 



No. Of 
Cases 

108 
33 
15 
16 
29 
10 
30 
5 
17 
12 
92 

9 
27 
22 

102 



101 

26 
25 

a 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — inaccessible 

Wallpaper 

Plaster — Accessible 

Topftoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



88.74 



129.96 



83.24 



182.36 



461 80 


382.98 


200.91 


347.15 


96.06 


108.68 



163 



CoirtrolAra* 



Male— Children 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

ST. Dust — From Windowslil 

ST. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

U.T. Dust — From Floor 

L.T. Dust — From Windowslil 

L.T. Dust — Inaccessitile 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sinic 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00001 


0.00001 


-0.0 


.0,00001 


0.000S8 


0.00051 


-0.00043 


0.00031 


-0.00018 


0.00012 


-0.00003 


0.00002 


-0.00619 


0.00294 


0.00066 


0.00075 


-0.00003 


0.00007 


-0.00002 


0.00003 


0.0OOO4 


0.00019 


-0.00016 


0.00011 


0.00006 


0.00006 


44.31 


44.10 


-19.84 


46.89 


105.18 


6>9.9o 


-133.06 


115.81 


-41.61 


62.75 


216.57 


270.99 



-16.38 



29.44 



133 
56 

8 
20 

as 

24 

to 

22 
49 
20 

82 
48 

41 



68 

72 

7 
52 

73 

7 



18 



Control Area 



Female — Children 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowslil 

S.T. Dust — From Vacuum Cleaner 

LT. Dust — Miscellaneous Accessible 

LT. Dust — From Floor 

L.T. Dust — From Windowslil 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

CoM Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

CoM Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.0O001 


0,00001 


-0.00001 


0,00001 


0.00066 


0,00016 


-0.00019 


0,00034 


-0.00083 


0,00045 


-0.00012 


0,00007 


-0.00382 


0,00405 


0.00007 


0.00045 


-0.00017 


0.00019 


0.0 


0.00001 


-0.00001 


0.00014 


-0,00009 


0.00011 


-0.00026 


0.00033 


9.52 


18.19 


-10.51 


31.45 


-6.26 


47,49 


14.17 


83,32 


16.63 


66,66 


32.35 


178.78 



-27.90 



24.54 



114 
51 
13 
17 
26 
18 
14 
14 
60 
34 
60 
40 
SB 



44 
60 
11 
43 
61 
11 



14 
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Control Ana 



Children— All 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Oust — Miscellaneous Accessible 

S.T. Oust — From Floor 

ST. Oust — From Wlndowslli 

ST. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Suttsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Slnl( 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



-0.00001 


0.00001 


247 


-0.00001 


0.00001 


106 


0.00063 


0.00017 *• 


21 


-0.00031 


0.00022 


37 


-0.00019 


0.00010 


59 


-0.00002 


0.00001 


40 


-0.00340 


0.00240 


24 


0.00009 


0.00035 


36 


-0.00003 


0.00006 


109 


-0.00001 


0.00001 


63 


0.00001 


0.00012 


102 


-0.00013 


0.00008 


88 


000005 


0.00005 


79 


7.06 


17.14 


too 


-15.68 


26.29 


132 


34.85 


37.10 


18 


-«0.63 


69.60 


95 


-18.48 


45.20 


134 


124.45 


126.92 


18 


-23.05 


20.29 


32 



Control Area 



Male — Adults 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessitjle 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

CokJ Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 

Coefficient 



0.00004 



0.00021 



Standard 
Error 



0.00004 



0.00005 



0.00054 


0.00071 


-0.00655 


0.00200 


180.18 


1804.72 


271.19 


281.07 


2835.87 


472.97 


286.48 


98.68 



Significance 



No. of 
Cases 



8 
4 



4 
4 

4 
4 
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Control Ara* 



Female — Adults 



Type of Result 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From WIndowslll 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



Standard 
Error 



Significance 



-0.00001 


0.00002 


-o.oono? 


0.00003 


-0.00064 


0,00022 


-0.00018 


0.00010 


-0.00006 


0.00003 


-0.00895 


0.02121 


-0.00006 


0.00010 


0.00003 


0.00002 


-0.00005 


0.00020 


0.O0OO6 


0.00015 


0.00002 


0.00006 


105.73 


31.43 


29.24 


109.2S 


804.87 


381.15 


21.44 


208.67 



No- Of 
Cases 



29 
9 

S 

io 

4 
7 

19 

e 

IS 

11 

7 



1* 

13 

16 
13 



-24.91 



23.97 



Control Af*a 



Adults— All 



Type of Result 



Regression 
Coefficient 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T, Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Standard 
Error 



Significance 



0.00001 


0.00002 


-0.00001 


0.000O4 


-0 00038 


0.00025 


-0.00063 


0.00019 


-0.00003 


0.00013 


-0.00002 


0.00003 


-0.00436 


0.01986 


-0.03336 


0.01170 


-0.00008 


0.0001 


-0.0 


0.00004 


-0.00005 


0.00020 


0.00005 


0.00019 


-0.00002 


0.00007 


86.83 


36,10 


40.31 


90.35 


875,99 


349.84 


94.13 


148.60 



No, of 
Cases 



11 
s 

8 

14 
6 

i 

4 

18 
T 
18 
17 
11 



19 
17 

n 

17 



-24,91 



23.97 
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AI1Ar«M 



Male — Children 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

ST. Dust — Miscellaneous Accessible 

ST. Dust — From Floor 

ST. Dust — From Windows! II 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

LT. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00003 


0.00001 


392 


-0.00001 


0.00001 


177 


0.00019 


0.00011 


25 


-0.00018 


0.00085 


47 


-0.00006 


0.00005 


119 


-0.00005 


0.00002 • 


36 


0.00116 


0.00152 


48 


0.00066 


0.00069 


42 


-0.00003 


0.00010 


164 


-0.00002 


0.00005 


79 


0.00001 


0.00023 


249 


-0.00018 


0.00018 


64 


0.00016 


0.00011 


72 


0.00199 


0.00072 •• 


107 


0.00300 


0.00124 * 


89 


60.37 


51.22 


125 


24.30 


53.17 


260 


40.20 


43.06 


18 


^3.51 


81.49 


80 


-10.77 


64.40 


236 


93.34 


278.56 


12 


468.23 


360.61 


34 


376.64 


405.86 


32 


17.93 


16.59 


23 



All Areas 



Female — Children 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00002 


0.00001 




368 


0.0 


0.00001 




188 


-0.00002 


0.00005 




41 


-0.00022 


0.00044 




43 


0.00035 


0.00009 


*'*'*: 


96 


-0.00014 


0.00010 




35 


0.00271 


0.00122 


!• 


73 


-0.00020 


0.00042 




40 


0.0 


0.00014 




164 


-0.00003 


0.00003 




99 


0.00019 


0.00016 




246 


-0.00014 


0.00019 




57 


0.00025 


0.00019 




71 


0.00141 


0.00085 




118 


0.00314 


0.00137 


.* 


91 


-4.70 


27.24 




105 


-3.16 


32.69 




226 


-2.01 


49.94 




29 


-45.55 


46.75 




74 


-14,06 


42.50 




207 


-113.84 


389.87 




14 


-1502.17 


456.88 


«»■ 


21 


-1199.90 


423.42 


'*■ 


20 


-19.36 


33.31 




19 



167 



IAr*BS 



Children—All 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Caees 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

ST. Dust — From Floor 

S.T. Dust — From WIndowsJIi 

S.T. Dust — From Vacuum Cleaner 

LT. Dust — Miscellaneous Accessible 

LT. Dust — From Floor 

LT. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen SInK 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00002 


0.00001 


760 


0.0 


0.00001 


366 


0.00002 


O.OOOOS 


•8 


-0 00026 


0.00053 


90 


0.00004 


0.00004 


215 


-0.00004 


0.00002 


71 


0.00210 


0.00095 • 


121 


0.00010 


0.00037 


82 


-0.00002 


0.00008 


310 


-0.00003 


0.00002 


178 


0.00009 


0.00013 


4«6 


-0.00016 


0.00013 


121 


0.00018 


0.00009 * 


143 


0.00205 


0.00055 ••• 22e 


0.00322 


0.00093 •• 


180 


6.35 


24.40 


230 


-1.01 


29.37 


488 


18.95 


32.30 


47 


-45.55 


38.4a 


1S4 


-16.44 


37.44 


443 


-17.46 


219.26 


26 


87.65 


305.01 


S6 


-129.41 


307.03 


S2 


18.60 


14.28 


42 



AIIArMS 



Male— Adults 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From Windowsill 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

LT. Dust — From Floor 

LT. Dust — From Windowsill 

LT. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoil 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



0.00006 


0.00003 


0.00003 


0.00002 


Qxxxaz 


0.00011 


-0.00527 


0.00566 


-0.00005 


0.00027 


-0.00013 


0.00006 


-0.00114 


0.00127 


-0.00031 


0.00081 


0.00043 


0.00031 


-0.00002 


0.00008 


0.00188 


0.00067 


0.00003 


0.00075 


0.00017 


0.00034 


0.00122 


0.00105 


0.00443 


0.00199 


142.39 


92.41 


75.10 


91.95 


1.36 


111.16 


-628.18 


278.70 


-28.67 


66.76 


^♦47.50 


1580.98 


-804.78 


100581 


132.31 


0.30 



166 
88 
10 
7 
38 
12 
38 
19 
69 
31 

113 
18 
23 
69 
48 
44 

100 
10 
29 
83 

8 
8 

4 
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«< 



Femal»~Adults 



Type of Result 



Regression 
Coefficient 



Standard 
Error 



Significance 



No. of 
Cases 



Paint — Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

ST. Dust — From Floor 

S.T. Dust — From WIndowslll 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

LT. Dust — From Floor 

L.T. Dust — From WIndowslll 

LT. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water— Kitchen Sinl( 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sinit 

Cold Water — Running from Bathroom 

Hot Water— Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



-0.00003 


0.00002 


0.00002 


0.00002 


-0.00012 


0.00014 


-0.00057 


0.00047 


0.00001 


0.00007 


-O.OOOOB 


0.00004 


0.00200 


0.00101 


-0.00044 


0.00047 


-0.00008 


0.00007 


0.0 


0.00003 


0.00009 


0.00016 


-0.00007 


0.00017 


-0.00005 


o.ooooe 


0.00112 


0.00075 


0.00243 


0.00135 


93.08 


34.34 


93.95 


54.50 


-18.83 


46.84 


235.33 


165.40 


23.91 


46.71 


-537.58 


595.57 


186.42 


214.46 


33.13 


217.19 


1.20 


45.11 



220 

110 
25 
22 
58 
17 
52 
17 

106 
51 

161 
25 
33 
76 
56 
67 

139 
12 
47 

121 

6 

18 

18 

8 



All Areas 



Adults— All 



Type of Result 



Paint — ^Accessible Surfaces 

Paint — Inaccessible Surfaces 

Paint — From Floor 

S.T. Dust — Miscellaneous Accessible 

S.T. Dust — From Floor 

S.T. Dust — From WIndowslll 

S.T. Dust — From Vacuum Cleaner 

L.T. Dust — Miscellaneous Accessible 

L.T. Dust — From Floor 

L.T. Dust — From Windowsill 

L.T. Dust — Inaccessible 

Wallpaper 

Plaster — Accessible 

Topsoll 

Subsoil 

Cold Water — Laundry Tub 

Cold Water — Kitchen Sink 

Cold Water — Bathroom 

Cold Water — Running from Laundry Tub 

Cold Water — Running from Kitchen Sink 

Cold Water — Running from Bathroom 

Hot Water — Kitchen Sink 

Hot Water — Running from Kitchen Sink 

Kettle Water 



Regression 
Coefficient 



0.0 

0.00003 

0.00018 

-0.00090 

-0.00002 

-0.00011 

0.00134 

-O.00034 

-0.00013 

-0.00001 

0.00011 

-0.00019 

-0.00001 

0.00110 

0.00309 

84.00 

81.94 

-30.62 

-150.89 

-1.68 

-213.25 

461.60 

209.91 

77.98 



Standard 
Error 



0.00002 

0.00001 

0.00008 

0.00107 

0.00008 

0.00004 

0.00093 

0.00051 

0.00007 

0.O00O4 

0.00018 

0.00024 

0.00012 

0.00065 

00120 

34.84 

52.94 

45.63 

169.34 

41.85 

458.32 

382.98 

342.79 

84.68 



Significance 



No. of 
Cases 



376 

199 

44 

29 

96 

29 

91 

36 

175 

82 

274 

43 

56 

145 

105 

111 

239 

22 

76 

205 

9 

26 

26 

12 
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J 



RA Report of the lead data analysis 

577 task force. 

.L4 71487 

057 

1975 



